Deaf children's understanding of the language of motion and location in ASL by Conlin-Luippold, Frances
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Boston University Theses & Dissertations
2015
Deaf children's understanding of
the language of motion and
location in ASL
https://hdl.handle.net/2144/14030
Boston University
BOSTON UNIVERSITY 
 
GRADUATE SCHOOL OF ARTS AND SCIENCES 
  
 
 
 
 
Dissertation 
 
 
 
 
 
DEAF CHILDREN’S UNDERSTANDING OF THE  
LANGUAGE OF MOTION AND LOCATION IN ASL 
 
 
 
 
by 
 
 
 
 
FRANCES M. CONLIN-LUIPPOLD 
 
B.A., Boston University, 1999 
B.S., Boston University, 1999 
M.A., Boston University, 2003 
 
 
 
Submitted in partial fulfillment of the 
 
requirements for the degree of 
 
Doctor of Philosophy 
 
2015
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2015 
 FRANCES M. CONLIN-LUIPPOLD 
 All rights reserved
 
Approved by 
 
 
 
 
 
First Reader _________________________________________________________ 
 Robert J. Hoffmeister, Ph.D. 
 Associate Professor of Education 
 Boston University 
 
 
Second Reader _________________________________________________________ 
 Mary Catherine O’Connor, Ph.D. 
 Professor of Education 
 Boston University 
 
 
Third Reader _________________________________________________________ 
 Jennie Pyers, Ph.D. 
 Associate Professor of Psychology 
 Wellesley College 
 
	   iv	  
DEDICATION 
 
 
 
 
To my mother who prayed and to Ben who believed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	   v	  
ACKNOWLEDGMENTS 
Writing a dissertation is a marathon.  It takes ample training to 
start and courage to take the first step.  As I cross the finish line, I find 
myself incredibly indebted to those who prepared me for the race and 
cheered me on every step of the way. 
This dissertation work would not have been possible without the 
support of Bob Hoffmeister.  He has been a great mentor and coach to 
me over the years, encouraging me to finish but also reminding me when 
to take breaks (as in “You should go read more fiction!”).  I was grateful 
to be a part of his team in developing the American Sign Language 
Assessment Instrument (ASLAI) which paved the way for this study.  As 
our ‘fearless leader’ in the Deaf community, he has shown that holding 
true to your beliefs makes a world of a difference.  
I am sincerely grateful to Cathy O’Connor who has also been a 
‘guiding light’ to me since my years as an MA student.  Her feedback, 
encouragement and support during the course of this dissertation 
process and over the years helped me to maintain the focus I needed to 
complete this work.  I value your insight so much that I know I will 
continue to ask myself in future situations “What would Cathy do?”  
 I was extremely fortunate to have two amazing women join my 
committee as readers. To Jennie Pyers and Amanda Brown, I cannot 
express how much I have looked up to admired you both over the years.    
	   vi	  
You have both taught me the value of hard work and I am thankful 
you pushed me to go the extra mile in this process.  In addition, thank 
you to Jon Barnes for serving as chair of my committee. 
 One of the best things about this race was not having to go it 
alone. I am tremendously grateful to Sarah Fish and Alejna Brugos for 
accompanying me on this journey. It was through your day-to-day 
support, encouragement and friendship that I was able to muster up the 
courage to get in the ‘tomatoes’. 
 I was honored to work alongside some wonderful folks during this 
process. Thank you to the members of the ASLAI team, Jon Henner, 
Sarah Fish, Patrick Rosenburg, Daniel DiDonna, Rachel Benedict and 
Jeanne Reis for all your hard work.  I am also indebted to the support I 
received from Gabrielle Jones during my time in Atlanta as she 
encouraged me to get “PhinisHeD”.  
 On the home front, I am obliged to so many friends and family 
members who cheered me along on this process.  Thank you to Jenn for 
really rocking the BFF role and all the pep talks you have given me over 
the years. Thank you to Jess for the cards and words of support when I 
most needed them.  Thank you to Kristen for reminding me why I ever 
even considered embarking on this journey. Thank you to Carla for 
dropping everything to be photographed at the eleventh hour for this 
paper. And thank you to Emily, Ally, Cary, Kim, Jill, Crista, Liza, Cady, 
	   vii	  
Sarah, Dana, Kerri, Kristy and my B-town girls for all your unwavering 
support through this process. 
 I am likewise grateful to my family my blood and love. Thank you 
to the Senykoffs, Magees, Mazzoccas, Faheys, Pattersons, Thomases, 
Boyds and Roberges for all your encouragement. Thank you to Gramma 
Melda who has treated me like her own grandchild. Thank you to Debbie, 
Bill and Jenna for all your help in keeping Anabelle busy and keeping 
our house intact for us during this race.  Thank you to my brother Jim 
for giving me things to stop and think and laugh about. And thank you 
to Anabelle, Eva and Millie for providing entirely welcome distractions to 
me throughout this process. 
 Though my dad had passed long before I embarked on this 
process, I felt his gentle spirit encouraging me each step of the way.  
Words do not do justice to express how grateful I am to my mom. She 
has not only raised me to be the person I am today but has been a 
remarkable role model to me at all stages in life.  Thank you for all your 
love, plus watching Anabelle and folding all that laundry! 
 Last but not least, thank you to my husband Ben who never 
stopped believing I would cross the finish line.  Thank you for being there 
every step of the way and telling me “You can do it!” I am incredibly 
blessed to have you for a partner in life.  I love you and look forward to 
our next chapter together. 
	   viii	  
DEAF CHILDREN’S UNDERSTANDING OF THE  
LANGUAGE OF MOTION AND LOCATION IN ASL 
FRANCES CONLIN-LUIPPOLD 
(Order No. ) 
Boston University Graduate School of Arts and Sciences, 2015 
Major Professor: Robert Hoffmeister, Associate Professor of Education 
 
ABSTRACT 
 Understanding how a language expresses the existence and action 
of an entity represents a critical juncture in the development of cognition 
and the development of language.  For deaf children learning a sign 
language, verbs of motion and location exemplify this critical juncture: 
these are complex structures that convey substantial morphological, 
syntactic and semantic information.  This dissertation investigated deaf 
children’s understanding of linguistic representations of motion events as 
presented in a variety of verbs of motion and location in American Sign 
Language.  
The sample for this investigation consisted of 350 deaf children (of 
Deaf and hearing parents) enrolled in schools for the deaf in the United 
States.  The subjects, who ranged in age from 4-18, were administered 
the Real Objects and Plurals Arrangement Task (ROPL) of the American 
Sign Language Assessment Instrument (ASLAI).   
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 The following research questions were addressed: (1) To what 
extent do deaf children understand each of the features of motion events 
(figure, ground, motion, path, manner, cause) expressed in verbs of 
motion and location? (2) What (if any) is the implicational structure of 
these features in the course of acquisition? (3) What role does exposure 
(i.e. early vs. late input) play on the acquisition of these features? Do age 
and parental hearing status influence the acquisition of these features? 
(4) Is there any difference in how deaf children learn to understand 
events in verbs of motion compared to verbs of location?  
 Results revealed that deaf children’s understanding of motion 
event features follows a sequential process, with features such as motion 
and figure being acquired in the earliest stages and path and ground 
being acquired later.  Moreover, both age and length of exposure (to a 
signed language) influenced this acquisition process.  These findings 
suggest that for deaf children, the acquisition of motion event structure 
in verbs of motion and location is a multifaceted process that is 
dependent on several factors.  
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CHAPTER ONE 
 
“Understanding how the mind works entails understanding 
the principles of organization that characterize it overall and 
that characterize its various systems. And understanding the 
organizing principles of any single cognitive system is not only 
valuable in its own right, but can also serve as an entree to 
further understanding those of other systems or of the whole.. 
This certainly holds for language.”  
(Talmy, 2006) 
 
 
 The ability to transform thoughts into meaningful words represents 
a most critical juncture in a child’s language development.  Each child 
can be likened to a little scientist, observing the language they are 
exposed to, developing a repertoire of lexemes for the concepts in their 
minds and testing out these forms in their productions.  Linguistic 
differences among these little scientists arise on account of variations in 
the input they are exposed to but all children are capable of developing a 
means to talk about their thoughts and the events that occur in the 
world around them.  This dissertation investigates how deaf children 
describe these events through the expression of verbs of motion and 
location in a signed language. 
 
1.1 Introduction 
 For deaf children, verbs of motion and location in signed languages 
represent a productive means of expressing information about thoughts 
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and events.  As their name suggests, these verbal structures are 
concerned with either the actual movement event of an entity (verb of 
motion) or with the location of an entity (verb of location).  Signers use a 
handshape to signify the entity being described and move this in the 
signing space1 to communicate information about an event to an 
addressee.  Thus, the movement of a handshape in a specific way (from 
point A to point B) will indicate information about a verb of motion while 
the placement of the handshape in a single location in the signing space 
will indicate information about a verb of location.   
The fact these constructions are unique to signed languages has 
generated interest from researchers over the past few decades.  As 
research has grown on the form and function of verbs of motion and 
verbs of location, it has become apparent that these structures 
contribute a rich source of meaning to languages of the eye.  While 
discrepancies exist on the proper terminology of these linguistic 
phenomena, researchers remain in agreement that deaf children’s 
acquisition of these constructions necessitates fluency in a signed 
language. 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 The signing space refers to the space in front of the signer where 
referents and locations are delineated. 
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1.2 Statement of the Problem 
 While a growing body of research has investigated how hearing 
children garner an understanding of motion events, there exists little 
research to date on how their deaf counterparts understand them.  
Talmy (2000) described a basic motion event as “consist(ing) of one object 
moving or located with respect to another object” (p.25).  The focal object 
in any event is designated as the figure and its relationship is contrasted 
to that of the secondary object, which is the ground.  Signers express the 
figure through a handshape on their dominant hand and the ground on 
the nondominant hand.  The figure handshape undergoes movement to 
show the motion (as in a verb of motion) or location (as in a verb of 
location) of an entity.  The ground handshape remains stationary to 
provide reference to the figure handshape.   
 Talmy initially drew insight from spoken language in developing his 
theory but it was soon recognized as also being applicable to signed 
languages (Slobin & Hoiting, 1994; Taub & Galvan, 2001).   In fact, an 
obvious advantage to analyzing Talmy’s theory of motion events from the 
perspective of signed languages lies in the visual nature of these 
languages.  Signers are capable of presenting clear designations and 
information about entities to their addressees in a visual signing space.  
To communicate this information effectively though, deaf children must 
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necessarily learn the proper rules that govern the expression of motion 
events in the signing space.  
While hearing children typically receive full access to a language 
from the very moment they are born, deaf children are far less fortunate.  
Since 95% of deaf children are born to hearing parents (Mitchell & 
Karchmer, 2004), the language input they receive is often minimal at 
best.  Some deaf children of hearing parents (DCHP) may receive some 
exposure to a signed language before entering school but for the vast 
majority of them, school provides a place in which they are able to finally 
acquire a full fledged language (Lane, Hoffmeister, Bahan, 1996).  Here, 
through exposure to other students, teachers and staff fluent in signed 
language, DCHP’s access to language allows them the opportunity to 
develop proficiency in sign and provides them the chance to fully grasp 
the world around them.  Their peers, deaf children of deaf parents 
(DCDP), who have been exposed to a signed language from birth and 
have been acquiring a signed language from day 1 in the same way 
hearing children acquire spoken language from their hearing parents 
(Newport & Meier, 1985; Mayberry, 2007).   
Since exposure to a signed language is necessary for deaf 
children’s language and conceptual development, it stands to reason that 
their ability to understand and communicate about motion events may 
be a direct reflection of their input.  To date, the literature lacks a 
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thorough investigation of this issue.  On account of this, this dissertation 
endeavors to examine what deaf children understand about motion 
events.  Talmy’s theory of motion events highlights the conceptual 
primitives that may be expressed through one’s language.  Deaf 
children’s exposure to a signed language necessarily provides them with 
the means for expressing these conceptual primitives.  This study aims 
to unravel how that process occurs and whether certain factors influence 
this process.  
 
1.3 Research Questions 
The above statements bring to light several issues that warrant 
further investigation.  Though a few studies have examined certain 
aspects of motion event understanding in deaf children, these 
investigations have been limited in terms of subjects, measures and 
breadth of study (Morgan, et al., 2008; Slobin, et al., 2003; Tang, et al., 
2007; Morford, 2002).  As a result of this circumstance, the following 
questions continue to remain: 
1. To what extent do deaf children understand each of the features of 
motion events (figure, ground, motion, path, manner, cause) as 
represented in verbs of motion and verbs of location?  
2. What (if any) is the implicational structure in the course of 
acquisition of these features? 
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3. What role does exposure (i.e. early vs. late input) play on the 
acquisition of these forms? Do age and parentage play a role in the 
acquisition of these features? 
4. Is there any difference in how deaf children learn to understand 
motion events in verbs of motion compared to verbs of location? 
 
1.4 Structure of the Dissertation 
 The structure of this dissertation is as follows.  Chapter Two 
provides an overview of the research to date concerning verbs of motion 
and location, their acquisition and motion event theory.  Chapter Three 
describes the methodological approach of this investigation, detailing the 
research design, sample, measures and procedures.  Chapters Four and 
Five present the results on the receptive and expressive data, 
respectively.  This is followed by Chapter Six, which discusses the overall 
findings of this investigation, its implications and considerations for 
future research regarding the acquisition of verbs of motion and location 
in signed languages.  
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CHAPTER TWO 
“The human mind constructs complex 
conceptual models of real-world situations.”  
(Taub & Galvan, 2001, 175) 
 
2.1 Introduction to Verbs of Motion and Location 
 An examination of deaf children’s understanding of motion events 
in signed languages necessitates an explicit description of the structures 
by which they are expressed.  Years of study have accumulated in a 
breadth of research concerning the form and function of signed 
languages (see Lucas, Valli & Mulrooney, 2005; Sandler & Lillo-Martin, 
2006; Pfau, Steinbach, & Woll, 2012 for overviews).  Acquisition research 
has received similar attention (Caselli, 1983; Newport & Meier, 1985; 
Meier and Newport, 1990; Morgan & Woll, 2002).  Like spoken 
languages, sign languages possess a complete inventory of nominal and 
verb structures expressed through the hands.   
In signed languages, signers may communicate information about 
thoughts and events through lexicalized signs or verbs of motion and 
location.  In their simplest form, lexicalized signs consist of four basic 
‘building blocks’ (or parameters): a handshape2, a movement of that 
handshape, its location in the signing space and the palm orientation of 
the handshape (Brentari, 1998).  In addition, signers utilize nonmanual 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Or two handshapes, if required by the sign. 
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markers through their face, body posture and head tilting.  Each of these 
features combine to create meaning in signs and these signs may in turn 
be combined to produce syntactic structures (Neidle, et al., 2000).  
Whereas individual lexicalized signs are static in nature, verbs of 
motion and location are productive.  In simplest terms, verbs of motion 
and location consist of one or more handshapes, which are either placed 
in a location or moved about in the signing space.  Unlike “frozen” 
lexicalized signs, these structures may be modified to fit any given 
context and incorporate both nominal and verbal features.  Each 
handshape represents a nominal referent and its movement or placement 
in the signing space is indicative of its verbal structure.  As their name 
suggests, verbs of motion are those which serve to represent the 
movement of a referent in the signing space.  The signer moves their 
hands through the signing space to demonstrate the action of something 
(or someone) and how it moves in that action.  In verbs of location, on the 
other hand, the signer also moves his/her hands but only to show the 
location (or arrangement) of an entity (or entities) in the signing space.   
At their core, verbs of motion and location are complex verbal 
structures.  In signed languages, verbal structure is expressed through 
plain verbs, agreement verbs or spatial verbs (Padden, 1988).  Plain verbs 
are signed in an utterance in conjunction with a subject and object and 
express the action of something or someone.  Agreement verbs, on the 
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other hand, specify relations of agreement between the verb and its 
object alone or both its’ subject and object (e.g. animacy, person, 
number).  A third group, spatial verbs, utilize the signing space to 
express motion along a path with respect to spatial loci. Verbs of motion 
and location are a subset of this third group and among the most 
complex of verbal structures. 
Schembri (2003) described each of these verbal structures in 
signed languages as falling along a continuum ranging from simple to 
complex.  Whereas plain verbs exist at one end of the continuum, spatial 
verbs (including verbs of motion and location) exist at the opposite end, 
with agreement verbs falling in between.  In the table below (adapted 
from Schembri, 2003), we can observe the increasing complexity of verbal 
structure in signed languages. 
Table 2.1 Continuum of Verb Complexity in Sign Languages 
 
A discussion of the terminological issues involved in the study of 
verbs of motion and location is necessary from the outset.  Possibly 
owing to the complex structure of these structures, researchers have 
	  	  Simple Verbs  Agreement Verbs   Spatial verbs 
 
 
Plain verbs   Single, Double, Pragmatic     Verbs of motion 
Predicate Adjectives           Verbs of location 
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expressed conflicting views and terms on what these structures should 
be called.   Proposed terms have included (but are not limited to) 
classifiers (Frishberg, 1975; Kantor, 1980), classifier predicates (Schick, 
1987, spatial-locative predicates (Liddell and Johnson, 1987; Collins-
Ahlgren, 1990), depicting verbs (Liddell, 2003; Dudis, 2004), 
polycomponential signs (Slobin, et al, 2003), and still others (see 
Schembri, 2003 for an overview).  In an attempt to remain committed to 
the ideology of these structures as verbs at their core, I have adapted the 
terminology of verbs of motion and location proposed by Supalla (1982 & 
1986) and Hoffmeister (1984 & 1992). 
 
2.2 Nominal Referents in Verbs of Motion and Location 
The terminological issues that have risen in regards to verbs of 
motion and location have been largely due in part to discord over which 
features of these structures were most salient and deserving of attention.  
Initial studies of these structures in the 1970’s focused primarily on the 
handshapes that are employed.  Early studies by Frishberg,(1975) and 
Klima and Bellugi (1979), likened these handshapes and the structures 
they appeared in to classifier constructions.  They noticed these 
structures could be used meaningfully to describe something or someone 
and appeared to share similarities with features of classifiers that were 
being investigated among spoken languages (Dixon, 1968; Greenberg, 
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1972 and Allan, 1977).  Frishberg (1975), noted that the handshapes of 
these structures were “productive and analyzable” (p. 715) and subject to 
rules particular to each individual signed language.  On account of the 
significant amount of information this handshape component was 
capable conveying, researchers (at that time) attempted to categorize 
these structures on the basis of this component.  Across the literature, 
these handshape categories became known as classifier handshapes. 
Several researchers are credited with the identification of the 
various classifier handshapes that were found to occur in verbs of motion 
and location.  Supalla (1982 & 1986), McDonald (1982), Shepard-Kegl 
(1985), Liddell & Johnson (1987) and Schick (1987 & 1990) provided 
early typological investigations into the nature of these handshape types.  
Later analyses by Engberg-Pedersen (1993) and Benedicto and Brentari 
(2004) amended these earlier proposals to provide unified accounts of 
four major handshape types.  
In Whole Entity classifier handshapes, the shape of the hand 
represents an entity in its entirety.  This category is further divided into 
the subclasses of semantic, descriptive, and descriptive-instrumental 
classifier handshapes.  Semantic classifier handshapes represent specific 
classes of entities, for example, animals or vehicles.   Animals are 
typically represented through the use of a ‘bent v’ handshape while 
vehicles involve the use of a ‘3’ handshape.  Descriptive classifiers, while 
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also representing an object also indicate the outward appearance of a 
noun, as for example, when a signer employs a ‘Y’ handshape as a 
telephone3.  Finally, with descriptive-instrumental classifier handshapes, 
the hand takes on the shape of an instrument, for example, the ‘L’ 
handshape used as a drill (tool). 
As their name suggests, Handling classifier handshapes are those 
which show how one’s hand is used to manipulate or hold an object.  For 
instance, a signer may form a fist or ‘S’ handshape to demonstrate the 
action of using a hammer.   
In addition, handshapes may also be formed to demonstrate a part 
of the body, such as the legs or eyes.  With Limb or Bodypart classifier 
handshapes, signers indicate the state or action of a body part belonging 
to a person or animal.  The ‘1’ handshape, for example, is often used to 
show someone’s leg. 
A final group, Extension/Surface handshapes denote physical 
properties of an object without referring to the object in its entirety.  
Properties such as the depth, width, extent, surface or state of an object 
(e.g. a field or the surface of a body of water) may be conveyed.  The use 
of a ‘5’ handshape to demonstrate the surface of a terrain is an example 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 These classifier handshapes are also known in the literature as Size 
and Shape Specifiers (SASSes). 
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of an extension/surface handshape.  Table 2 illustrates each of these 
examples. 
Table 2.2 Classifier Handshape Categories4 
 
 
 
 
 
 
 
 
 
 
 
Like lexicalized signs, classifier handshapes were documented as  
following a rule of symmetry when two hands were involved in a 
construction.  Battison (1978) noted that when two hands were involved, 
both handshapes would be of the same type and share the same 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Note: The classifier handshapes assigned (on account of the examples) 
to each of the categories above are not limited to those categories. For 
instance, the 1CL handshape which is listed under the ‘Limb/Bodypart’ 
category may also fall under the category of ‘Whole Entity’ and represent 
a person. See Tennant et al. (1998) for a complete inventory of 
handshape forms. 
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movement as they moved within the signing space.  Moreover, if a 
construction involved one handshape that moved while the other 
remained located in space, then each handshape would be of a different 
handshape type.  The handshape that denoted the movement of 
something was identified as the dominant hand and the secondary 
handshape was identified as the nondominant hand5.  
 
2.3 Verbal Features of Verbs of Motion and Location 
Classifier handshapes are but one critical component in a verb of 
motion or location.  In addition to the research that focused on classifier 
handshapes, McDonald (1982), Supalla (1982 & 1986), Liddell and 
Johnson (1987), and Schick (1987), Hoffmeister (1992) and Engberg-
Pedersen (1993) attempted to further describe the morphological 
structure of verbs of motion and location through focus on the movement 
morphemes that occur in these constructions.  These morphemes are 
responsible for bringing in the verbal features to a verb of motion or 
location which Supalla considered to be the root of these constructions.  
The movement of the hands to show the active motion of an entity 
has been referred to as a motion/active movement.  For instance, if a 
signer employed the ‘1’ handshape to represent a whole entity classifier 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Supalla (1982) offered a similar analysis as he described the dominant 
classifier handshape as the central object handshape and the 
nondominant classifier handshape as the secondary object handshape. 
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for a person, they could show how someone approached them by moving 
that handshape towards them in the signing space.  The example below 
demonstrates this verb of motion: 
Figure 2.1 Motion Active Movement 
‘1’ CL: ‘a person approached me from the left’ 
A second type of movement that is seen in verbs of motion is 
referred to as manner/imitative movement.   In this type, the movement of 
the signer’s hands represents how the action is taking place, either by 
the imitation of how the movement occurs or by demonstrating the 
manner in which the movement occurs.  In the example below, the signer 
adopts a ‘4’ handshape which, through a manner movement 
demonstrates how someone would ‘sob uncontrollably’.   
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Figure 2.2 Manner/Imitative Movement 
‘4’ CL: ‘sob uncontrollably’ 
Whereas the preceding two types of movement are specific to verbs 
of motion, the following types describe movement for verbs of location.  
Position/contact/stamp movements involve a short downward movement 
of the hands in a specific location within the signing space.  The intent of 
this movement is not to show actual movement of entities or their 
appearance but rather their location and existence.  In the following 
example, the signer employs the ‘C’ handshape6 to indicate the location 
and arrangement of several soda cans through a reduplicated stamping 
movement: 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 The ‘C’ handshape in this example serves as a whole entity handshape 
to represent cans. 
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Figure 2.3 Position/Contact/Stamp Movement  
‘A’ CL: ‘cans in a row’ 
A second type of movement that occurs with verbs of location has 
been termed a stative-descriptive/extension/sweep movement.  With this 
type, the movement of the signer’s hands serves to describe the surface 
or extent of an entity as it exists in the signing space.  In the example 
below, the signer uses a ‘B’ classifier handshape to describe the hollow 
surface of something, such as a ditch.   
Figure 2.4 Stative-Descriptive/Extension/Sweep Movement 
B’ CL: ‘hollow surface’ 
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As can be seen from the above examples, movements by the hands 
to show the actions of an entity are verbs of motion, while movements of 
the hands to describe the location or features of an entity are verbs of 
location.  In simplest terms, verbs of motion and location, therefore, are 
structures consisting of nominal referents (classifier handshapes) and 
their movements (verbs) within the signing space.   
 
2.4 Additional Features of Verbs of Motion and Location 
Along with the components of handshape and movement, other 
features, including the location(s) within the signing space contribute to 
the overall meaning of these constructions.  While Liddell (2003) noted 
that the literature is currently lacking an analysis of discrete location 
morphemes within the signing space, several researchers have offered 
suggestions for characterizing the ways in which the signing space may 
be utilized by a signer (Schick, 1987; Emmorey, 2002; Liddell, 2003).   
One recent proposal set forth by Smith and Cormier (2014) 
describes signing space as either large-scale space or small-scale space.  
With large-scale space, signers act “as if they were interacting with 
people or objects on a real-world scale” (p. 277).  This is compared to 
small-scale space in which the signer’s hands “represent all or part of an 
entity on a small scale in front of the body” (p. 277).  
Referring to Figures 1 and 2 in the preceding section illustrates the 
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clear distinction between the use of large-scale and small-scale space in 
verbs of motion and location.  In Figure 1, the signer adopts a small-
scale perspective as their hand describes the movement of a person.  In 
contrast, with Figure 2, the signer enacts an event of ‘sobbing 
uncontrollably’ on a large-scale as they become the person they are 
describing.   
In addition to location, other features, such as nonmanual 
markers, may be manipulated and combine to add meaning to a verb of 
motion or location.  However, since a discussion of nonmanual markers 
is beyond the scope of this investigation, the reader is referred to Neidle 
et al., 2000 and Baker-Shenk & Cokely, 1980 for further reading. 
 
2.5 Acquisition Research in Verbs of Motion and Location 
 A wealth of research has confirmed what one may already expect - 
verbs of motion and location are among the most complex structures in 
signed languages and their acquisition is a challenging process for deaf 
children (Kantor, 1980; Supalla, 1982; Caselli, 1983; Newport, 1984; 
Newport & Meier, 1985; Meier & Newport, 1990; Morgan & Woll, 2002; 
Fish, et al, 2003).  For Deaf Children of Deaf Parents (DCDP), this 
process begins in infancy while Deaf Children of Hearing Parents (DCHP) 
may not be exposed to these structures until entering school. 
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 In an early study, Kantor (1980), provided evidence that deaf 
children progress through specific stages of development between the 
ages of 3 and 11.  Observing data from deaf children with deaf parents, 
Kantor found that children’s earliest understanding involves how 
location functions in a verb of motion or location.  This was followed by 
an understanding of how movement functions within these 
constructions.   Handshape took more time to acquire due to the range 
and complexity of classifier handshapes.  Kantor observed that the 
youngest children (age 3) in her sample were more prone to delete and 
modify much of the information required to fully express the verb of 
motion or verb of location.   
Supalla (1982) also found a specific progression of development in 
verbs of motion and location.  In his study of three young children (ages 
3-5), the deaf children began using unmarked classifier handshapes 
before learning to master more complex, marked ones.  This finding 
echoed research on handshapes in lexicalized signs in which unmarked 
handshapes are acquired with greater ease by deaf children (Boyes-
Braem, 1990).  These unmarked handshapes involve less manual 
dexterity than their marked counterparts and are therefore easier for 
younger children to produce.  Table 3 provides examples comparing 
these handshapes: 
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Table 2.3 Handshape Markedness 
 
 
 
 
 
 
 
Like Kantor, Supalla also noted that children tended to prefer 
simpler movements over complex ones in their initial stages of verb of 
motion and location development.  He suggested the reasoning for this 
may lie in the complexity of the classifier handshapes.  Thus, as children 
developed a better grasp of these handshapes, they would be able to 
attend more to other morphological aspects in their verbs of motion and 
location.   
Schick (1987), suggested these classifier handshapes may well be 
acquired in a hierarchical order.  In a study of three deaf children aged 
4-9, she noted a developmental sequence in which children first 
demonstrated mastery of whole entity handshapes, followed by 
surface/extension handshapes and finally handling handshapes.  Schick 
proposed this finding may be due in part to the fact that whole entity 
handshapes represent the whole unit of an entity, which may compel 
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them to be easier for children to conceptualize.  In addition, she further 
speculated that the movements that pair with handling classifier 
handshapes may be more difficult than others and thus delay their 
acquisition.  
As can be garnered from the foregoing studies, the complex 
morphological structure of verbs of motion and location creates a 
multifaceted acquisition process.  Children appear to master certain 
aspects early but struggle much longer with others.  Indeed, Slobin et al. 
(2003) noted that “after an early phase of fairly successful 
mastery…there is a prolonged phase of learning to use the language as a 
flexible discourse tool” (p.2).  This finding holds true for deaf children of 
deaf parents and even more so for deaf children of hearing parents (Fish 
et al., 2003) who are not exposed to a signed language from birth but 
begin to learn to sign after 4-5 years of age.  While some studies have 
suggested that deaf children are capable of mastering these 
constructions by the age of 8 or 9 (Kantor, 1980; Newport and Meier, 
1985), others suggest this mastery does not occur till around age 12 or 
beyond (Slobin et al. 2003). 
The process of acquiring proficiency in verbs of motion and 
location is further concerning when considering research that indicates a 
critical period for learning a signed language.  Newport and Supalla 
(1987) and Newport (1990) found that the notion of a critical period 
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appears to hold true for the acquisition of signed languages by deaf 
children.  In both studies, the results revealed that when individuals 
acquired ASL at later ages, they were unable to achieve the same 
competency in verbs of motion as native signers or those exposed to sign 
language at an early age.  These findings parallel similar studies, which 
point to a critical period for the acquisition of signed languages 
(Mayberry & Eichen, 1991; Mayberry, 1993; Mayberry & Lock, 2003).  
The gradual acquisition that is involved in acquiring verbs of 
motion and location is not surprising given their morphological 
complexity.  Research has shown that deaf children must be exposed to 
these structures at an early age in order to develop proficiency in them.  
Along with knowledge of surface structure of these forms, deaf children 
must also learn to make sense of the meaning that can be conveyed in 
these constructions. The fact verbs of motion and location delineate 
substantial semantic information, is yet an additional area of 
investigation and the focus of this work.  To understand the semantics 
underlying these constructions, an overview of motion event theory is 
warranted. 
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CHAPTER THREE 
“We speak not only to tell other people what we think,  
but to tell ourselves what we think.  
Speech is a part of thought.”  
(Oliver Sacks, 2000) 
 
3.1 Motion Event Theory 
 The study of how location and motion are expressed in language 
has drawn attention from the field of cognitive semantics over the years 
(Talmy, 1985, Jackendoff, 1990, Slobin, 1991, Bloom, et al. 1996).  
According to Talmy (1985, 1991, 2000, 2003), languages encode certain 
semantic elements in their expression of motion events.  Talmy defined a 
motion event as “a situation containing movement of an entity or 
maintenance of an entity at a stationary location (1985, p. 60).  In other 
words, a motion event, in simplest terms, consists of the occurrence of an 
action or existence by someone or something.   
 
3.1.1 Semantic Components of a Motion Event 
Talmy’s theory of motion events conceptualized several 
components that combine to express meaning.  As speakers relate 
motion events in discourse, the verb they employ is at the crux of their 
expression.  Talmy regarded the verb to express the motion component in 
a motion event.   
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 In addition to the motion component, a figure refers to the entity 
(or entities) performing the motion event in an expression.  As a figure 
carries out an action, it bears a relationship to other entities.  This 
relation is described as the ground.    
As a figure engages in a motion, it proceeds along a path, which 
describes the direction the figure moves in, from its source to its goal.  
Each of these, motion, figure, ground and path serve as internal 
components for any motion event. Whereas the figure and ground are 
expressed as nominal referents, the motion and path are expressed by 
verbal information. 
Languages may further information about a motion event through 
two external components, manner and cause.  Through manner, the way 
a movement occurs may be expressed in a motion event.  Manner may be 
expressed/embedded through “motor pattern, rate, rhythm, posture, 
affect, and evaluative factors” (Slobin, 2004, p. 255).  
A second external component, cause, conveys how something is 
caused to move.  The following examples, from Talmy (1985, p.61) 
demonstrate how each of these components surface in a motion event, 
whether that motion event refers to an action or the location of an entity: 
a. Motion 
The pencil               rolled       off            the table 
   [FIGURE]   [MOTION + MANNER]      [PATH]       [GROUND] 
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 The pencil                blew            off        the table 
 [FIGURE]      [MOTION + CAUSE]           [PATH]       [GROUND] 
 
 b. Location 
 The pencil        lay       on           the table 
 [FIGURE]          [MOTION + CAUSE]           [PATH]       [GROUND] 
 
The pencil    stuck        on     the table (after I glued it) 
 [FIGURE]   [MOTION + CAUSE]  [PATH]       [GROUND] 
 
  
3.1.2 Typology of Motion Events 
Understanding how to express each of these features is undeniably 
a crucial part of children’s linguistic development.   As they learn how to 
signify relations among these components, they must also learn further 
rules their language follows when it comes to describing motion events.  
Talmy (1985) observed that languages diverge in terms of whether they 
conflate (or incorporate) manner, path or figure into their motion 
component.  Manner-type languages are those integrating manner or 
cause into the linguistic expression of their motion component - the verb, 
while path-type languages encompass path in the verb.  In a third type of 
conflation pattern, the figure is conflated on the motion component, 
making these figure-type languages. 
Following his initial observation of languages as falling under one 
of the three conflation patterns, Talmy (1991) revised his analysis to a 
binary one, focusing instead on whether path is mapped directly onto the 
verb or occurring as a satellite.  Under this typology, manner-type and 
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figure-type languages are classified as satellite-framed languages while 
path-type languages are categorized as verb-framed languages. 
As can be observed in the above examples, English is a satellite-
framed language.  It conflates manner or cause directly onto its verb and 
utilizes a ‘satellite’ (e.g. affixes, particles, prepositional phrases) to signify 
path.  In contrast, other languages, such as Spanish, are verb-framed 
languages, as shown in the example below. 
     La botella          entro       a la cueva  (flotando) 
     The bottle       moved-in      to the cave (floating) 
     [FIGURE]        [MOTION + PATH]                [GROUND]   
 
       ‘The bottle floated into the cave.’ 
 
  In Spanish and other verb-framed languages, manner or cause 
may be expressed separately (e.g. a subordinate clause) or omitted 
altogether.  In addition to Spanish, other Romance and Semitic 
languages are among those that are verb-framed while Germanic and 
Indo-European languages function as satellite-framed languages (Talmy, 
2000).  
 
3.2 Motion Events in Sign Language 
In sign languages, motion events may be expressed through 
utterances consisting of lexicalized signs or verbs of motion and location.  
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In Figure 5, we can see how each of the components of a motion event 
can be expressed in lexicalized signs.  
Figure 3.1 Lexicalized Motion Event Components  
 
       ‘YOU            GO        STORE’ 
    [FIGURE]                 [MOTION + PATH]             [GROUND]   
‘Are you going to the store?’7 
As apparent from the example above, lexicalized signs are capable 
of depicting each of the semantic components of a motion event.  Along 
with these lexicalized signs, verbs of motion and location may convey 
motion events in sign languages.  On account of their productive use of 
the signing space, they are employed more often than not in the 
expression of motion events.  We now turn our attention to the 
expression of motion events through these structures. 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 Note: The nonmanual features in this example (e.g. raised eyebrows) 
inform the addressee that a question is being asked. 
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3.2.1 Motion Events in Verbs of Motion & Location & Typology 
Based on their analysis of signed languages, Slobin and Hoiting 
(1994), Taub and  Galvan, (2001), Galvan and Taub (2003), Slobin 
(2004), and Taub, et al., (2009) proposed an additional typology to 
Talmy’s theory.  They described languages as complex verb-framed 
languages.  The reason for this proposition is threefold.  On the one 
hand, signed languages are considered verb-framed since their verbs 
incorporate path. 
On the other hand, signed languages are complex in the sense 
that, like certain spoken languages, they are capable of producing serial 
verb constructions.  In these constructions, more than one independent 
verb may appear consecutively while sharing “the same subject and 
fall(ing) under the same scope” (Slobin & Hoiting, 1994, p. 491).   
In addition, signed languages are further complex as certain 
components of a motion event (i.e. path, figure, manner) may occur 
simultaneously through direct mapping onto the verb (or motion).  The 
example below of a verb of motion in ASL demonstrates how these 
categories may appear in a signed language. 
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Figure 3.2 ASL Verb of Motion  
 
 
 
 
 
 
3CL: ‘car driving up mountain’ 
 
As can be observed from the above example, several components of 
the motion event are expressed simultaneously in ASL.  After introducing 
the lexical signs for “CAR”, “DRIVE” and “MOUNTAIN” in the discourse, 
the signer employs the above verb of motion to demonstrate how the car 
drove up the mountain.  The 3CL classifier handshape of the frame is the 
figure.  The mere movement of the hand signifies the motion, while the 
upward direction of the hand indicates the path.  The manner is shown 
by the wavy appearance of the arrow and the orientation of the palm as 
the hand moves.  The manner is therefore embedded within the path.  
The final component, the ground, is shown in the relationship between 
the 3CL handshape and the spatial plane as that handshape undergoes 
movement and in the way the handshape is situated at the end of the 
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production (as further away from the signer).8  In verbs of motion and 
location involving two hands, the nondominant hand marks the ground, 
while the dominant hand marks the figure.  An additional example, 
involving a verb of location from ASL, demonstrates how two hands may 
mark figure and ground:  
 
Figure 3.3 ASL Verb of Location  
 
3CL & BCL: ‘car parked on mountain’ 
In the above example, the ‘3’ handshape made by the signers right, 
dominant hand serves as the figure in this verb of location.  The 
nondominant handshape, signified by a ‘B’ handshape, serves to 
reference the ground in the expression.  As in the previous example, the 
downward movement of the dominant ‘3’ hand simultaneously depicts 
both the motion and path of the figure.  In terms of manner, the 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 See Tang (2003) for a similar analysis of motion events in Hong Kong 
Sign Language (HKSL). 
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orientation of the palm suggests the car is facing a particular way while 
parked on a mountain.  In contrast to the previous example, which 
demonstrated a verb of motion, the movement of the hand in this 
example describes how a car is located on a mountain.    
While the above verb of location example indicates the presence of 
one entity, it is critical to note that these structures are also capable of 
expressing multiple entities in plural form9.  Recalling Figure 2.3 (p.17) of 
‘cans in a row’, a signer may employ a position/contact/stamp (PCS) 
movement to portray the location of several figures.  Each of the figures 
are noted with each stamp of the hand in the signing space. The ground 
is expressed through the presence of the nondominant handshape which 
remains stationary.  As the signer stamps each location with the 
dominant handshape, they indicate the direction for path by how the 
figures are arranged in the signing space.  The motion component of the 
verb of location in Figure 2.3 captures the stamping motion of the 
dominant hand which conveys the plural. As in the previous examples, 
the manner in this verb of location is also demonstrated by the palm 
orientation.  In Figure 2.3, the manner is expressed in the way the palms 
face each other during the production.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 While verbs of motion may express plurality, there is currently no 
investigation of this in the literature and it is beyond the scope of this 
study. Refer to Hoffmeister (1992) for further discussion of plurality in 
verbs of location.  
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Plurality may also be expressed when a signer adopts a 
surface/extension/sweep (SES) movement.  As in cases where a PCS 
movement is employed, this movement indicates the existence of several 
figures through the sweep of the hand in the signing space.  The ground 
is also marked by the stationary location of the nondominant handshape 
and the path by the direction the dominant hand moves in (to express 
the arrangement of the entities).  The manner is again shown by the 
orientation of the palms and the motion by the mere presence of the 
sweeping movement in the verb of location. 
The above examples demonstrate not only how plurals can be 
expressed in verbs of location but also how each of the components of 
motion events may be conflated.  In the stamping movement of the hand, 
the figure, path and motion are conflated.  The same can be said for an 
example that would involve a sweeping motion – the figure, path and 
motion would again be conflated.  These examples show clearly why 
researchers describe signed languages as ‘complex verb languages’.   
In the foregoing examples, manner is clearly evidenced by the 
movement and palm orientation of the verb of motion or location.  
However, in their research on Hong Kong Sign Language, Tang and Yang 
(2007) noted that this is not always the case. In certain expressions, 
when manner is not perceptible, an utterance may therefore necessitate 
the addition of manner as an additional verb, occurring as sequentially 
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to another verb10 in the form of what the authors refer to as an ‘imit 
sign11’.  These ‘imit signs’ are more iconic in nature and contribute 
supplemental information to a construction.  Recalling the ASL example 
of ‘sob uncontrollably’ (p.16), I suspect that manner/imitative movement 
of ASL verbs of motion are likened to what Tang and Yang described as 
imit-signs.    
Like manner, cause may also occur as a co-event to the verb root of 
a motion event.  According to Tang and Yang (2007) cause occurs first in 
sign languages, as part of a macro-event and is then followed by a 
framing event, which depicts the resulting change of state.  Kegl (1990), 
Benedicto and Brentari (2004) have proposed that handling classifier 
handshapes depict causative states.  These classifier handshapes 
combine with manner/imitative movement in verbs of motion.  Tang and 
Yang (2007) further suggested that in HKSL bodypart classifier 
handshapes may also appear as causative components.  This also 
appears to hold true for ASL.  In the example below, the signer employs a 
‘ACL’ handling classifier handshape on the right hand and a ‘BCL’ 
surface handshape on the left hand to demonstrate the action of nailing 
something onto a wall.   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 Supalla (1990) and Slobin & Hoiting (1994) refer to these as instances 
of serial verb constructions while Tang and Yang analyze these as 
“morphological V-V compounds” (2007, p. 1235). 
11 The authors suggest ‘imit signs’ are those that lean towards being 
more gestural and iconic as the signer ‘acts out’ an action.	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After signing the causative event, the signer would follow with a 
framing event to depict the resulting state.  For the present example, that 
would involve the signer employing a verb of location to illustrate how the 
thing that was nailed is arranged as a result of being nailed to the wall. 
 
Figure 3.4 ASL Causative Event 
‘A’ CL/‘B’ CL: ‘nail something to wall’ 
As can be ascertained from the forgoing discussion, the ability to 
express the occurrence of an event is fundamental to our ability to 
communicate and a universal feature of language.  Moreover, certain 
components within a motion event are easier to convey than others.  
Research into the acquisition of motion events provides but a window 
into this process.  This dissertation is devoted to the continuing analysis 
of motion event theory as it applies to verbs of motion and location and 
from an acquisition perspective. 
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3.2.2 Acquisition of Motion Event Structure in Verbs of Motion and 
Location 
A growing number of studies have begun to explore how the visual 
modality of signed languages and their acquisition can contribute 
towards our understanding of motion event theory.  To date, a handful of 
studies have investigated deaf children’s understanding and acquisition 
of the components within a motion event. 
In a pioneering study, Slobin, Hoiting, Kuntze, Lindert, Weinberg, 
Pyers, Anthony, Biederman and Thumann (2003) took a cognitive and 
functional approach to investigating the acquisition of motion event 
theory.  They noted that “what is demanded of the learner…is to attend 
to those properties that (a) are conventionally expressed in the language, 
and (b) are appropriate in the expression of particular event construals” 
(p.293).  
To investigate this process, they collected data on verbs of motion 
and location12 among preschool and school aged deaf children.  They 
found that young children tended to omit the secondary, nondominant 
handshape – which they described as the ground handshape - in their 
productions.  The fact that these ground handshapes “serve to specify 
the shape, scale, and focus of the surface with which the figure interacts” 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 In their analysis, the authors opted to refer to these structures as 
polycomponential signs. 
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(p. 289) indicated they were more difficult for children to master.  Despite 
this, their data revealed that this component is nevertheless capable of 
being fully acquired by the age of 12, even for some deaf children of 
hearing parents.  
Similar findings were affirmed by Tang, et al., (2007) who analyzed 
the narrative productions in Hong Kong Sign Language of 14 deaf 
children between the ages of 6 and 13 (DCDP:1; DCHP: 13).  Across each 
of the three handshape types they analyzed (Extension/Surface, Whole 
Entity and Handling), children made significantly more errors within the 
ground component in comparison to the figure component.  
A third study by Morgan, et al., (2008) also observed that ground 
(which they analyzed as ‘location’) was a challenging component for deaf 
children to acquire.  In their study of 3-5 year old deaf children of deaf 
parents (n = 18), they compared the children’s errors in ground and path 
in British Sign Language.  Their findings revealed that the ability to 
designate the direction of the object(s), or path, was easier than 
signifying the correct spatial location of a handshape in the signing space 
(or ground).   
The results from the above studies highlight deaf children’s 
difficulties with handshapes, notably the ground handshape, as a 
semantic component to their motion event construals in verbs of motion 
and location.  In addition, what is further missing from the literature is a 
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thorough analysis of how deaf children acquire the additional 
components of a motion event and how the acquisition of these 
components compare amongst each other.  
In view of the foregoing review of the literature, this dissertation 
work proposes to fill in the missing pieces of this puzzle and generate 
further insight into the acquisition process.  The following hypotheses 
were proposed: (1) the advantageous status of DCDP and older subjects, 
through their greater exposure to a signed language, will result in their 
achieving higher scores in a test analyzing their understanding of motion 
events in verbs of motion and location.  Moreover, (2) DCHP and younger 
subjects in the sample will receive lower scores when analyzed on the 
same measure.  Finally, (3) the length of time DCHP have been exposed 
to a signed language will directly influence their performance on a 
measure analyzing their understanding of motion events in verbs of 
motion and location. 
In Chapter 4, I outline the methodological approach for 
investigating each of the semantic components of a motion event as they 
occur in verbs of motion and location.  It is hoped that an examination of 
the data will reveal how deaf children acquire knowledge of these 
components and which structures may be more difficult to acquire in 
comparison to others.  
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CHAPTER FOUR: METHODOLOGY 
 
4.1 Introduction 
 The present study was designed to investigate deaf children’s 
understanding of motion events as they occur in verbs of motion and 
location in American Sign Language.  A quantitative approach to data 
collection was employed through administration of a task within the 
American Sign Language Assessment Instrument (ASLAI) – the Real 
Objects, Plurals and Arrangement, or ROPL measure (Hoffmeister, 1999; 
Hoffmeister, et al., 2013).  According to Johnson and Christensen (2010), 
one of the foremost advantages of a quantitative measure lies in its 
ability to “eliminate(s) the confounding influence of many variables, 
allowing one to more credibly establish cause-and-effect relationships” 
(p.487).  Therefore, for the present study, student responses on this 
quantitative measure were analyzed to ascertain whether age, parental 
status or length of exposure to a signed language had any impact on 
motion event construal.  
The ensuing chapter is devoted to an outline of the methodology 
employed in this dissertation work.  Section 4.2 provides background 
information for the subjects analyzed in this research.  This is followed 
by Section 4.3, which offers a description of the measure utilized for the 
purposes of this work.  In Section 4.4, an explanation of the procedures 
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for the collection of data is discussed.  Section 4.5 concludes this chapter 
with an explanation of the approach taken towards analysis of the data.  
 
4.2  Subjects 
Subjects for the current study were recruited from residential and 
day school programs for the deaf in the Northeast area of the United 
States.  A total of 350 subjects were administered the receptive measures 
of verbs of motion and verbs of location13.  Approximately 111, or 32% of 
the subjects were Deaf Children of Deaf Parents (DCDP) and 239 or 68% 
of the subjects were Deaf Children of Hearing Parents (DCHP).  Students 
ages ranged from 4 - 18 years and were analyzed according to the 
following age groups: 4–6, 7-9, 10-12, 13-15, and 16-18.  The overall 
mean age of the subjects was 11.44 years.  Table 4.1 details the number 
of subjects that were assigned to each of the 5 age groups based on their 
parental status. 
 
 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 An original sample of 350 subjects were administered the measure but 
this was reduced to 309 subjects as background information was not 
available for the remaining 41 subjects.  
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Table 4.1 Age and Parental Status of Subjects 
Age Group DCDP DCHP Total 
4-6 27 19 46 
7-9 23 50 73 
10-12 29 44 73 
13-15 24 72 96 
16-18 8 54 62 
Total 111 239 350 
 
 In addition to age and parental hearing status, students were 
further grouped based on their length of exposure to ASL.  Accordingly, 
children with Deaf parents (DCDP) were assigned to a native group as 
they had been exposed to a signed language by one or more adults since 
birth.  Meanwhile, deaf children of hearing parents (DCHP) were further 
subdivided into two groups based on their age at enrollment in a school 
where communication is in ASL.  For most of these children, enrollment 
in the school environment is typically their first exposure to fluent adult 
signers.  Children who were enrolled in the school before the age of 12 
were assigned to an early signers group.  Their counterparts who 
enrolled after age 12 were assigned to a late signers group.  
	  	  
42	  
 The rationale for this distinction is based on the theory of a critical 
period for language.  Lenneberg (1967) proposed that after puberty 
children are unable to gain native-like proficiency in their language.  This 
has been found to hold true for the acquisition of signed languages 
(Mayberry & Eichen, 1991) and specifically in verbs of motion (Newport, 
1990; Newport & Supalla, 1990).  Thus, in the absence of adequate 
exposure to a signed language, deaf children encounter delays in their 
development of language.  The current study further investigates this 
circumstance in order to ascertain whether length of exposure also 
affects deaf children’s understanding of motion events in verbs of motion 
and location.  Table 4.2 outlines the distribution of subjects based on 
this condition. 
Table 4.2 Length of Exposure to ASL 
 Native Early Late 
Exposure 
Prior to Age 
12 
111 144 X 
ASL 
Exposure 
After Age 12  
X X 54 
 
4.3  Materials 
 In order to assess deaf children’s understanding of motion events 
in verbs of motion and location, a task of the American Sign Language 
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Assessment Instrument (ASLAI) (Hoffmeister, 1999; Hoffmeister, et al., 
2013) was presented to subjects in this study.  Developed by the Center 
for the Study of Communication and the Deaf (CSCD) at Boston 
University, the ASLAI offers a means of assessing American Sign 
Language knowledge among Deaf students.  The ASLAI consists of both 
receptive and expressive tasks designed to evaluate fluency in American 
Sign Language (ASL) through a computer based format consisting of 15 
different tasks.  These tasks each focus on specific areas of ASL 
proficiency, including vocabulary, sentence structure, conversational 
language, academic language, comprehension and metalinguistic 
judgment.  At present, the ASLAI has currently been administered to 
Deaf students in schools for the Deaf across the United States between 
ages 4 – 18. 
For the purposes of the current study, the Real Objects, Plurals and 
Arrangement, or ROPL measure was administered to subjects.  The ROPL 
measure is a receptive task, which assesses the conversational language 
that children learn through interaction with fluent signers.  
Conversational language has been identified by Cummins (1979, 1981) 
as a critical aspect of children’s linguistic development.  Cummins 
referred to conversational language as the major component of the Basic 
Interpersonal Communicative Skills (BICS).  In addition to BICS, children 
must also develop competence in the area of Cognitive Academic 
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Language Proficiency (CALP). Together, the BICS and CALP components 
provide a clear picture of children’s overall language proficiency. 
As a task within the ASLAI, ROPL combines questions from two 
subtasks - the Receptive Test of Real Objects (ROR) and the Plurals and 
Arrangement Test (PLU).  The ROR was developed to measure children’s 
understanding of classifier handshapes, movements, location, 
arrangements that occur in verbs of motion and verbs of location.  The 
PLU task was also designed to assess these components but with the 
added distinction of testing the representation of plurality in verbs of 
location.  Knowledge of plurality in verbs of location involves an 
understanding of how to use specific handshapes in arrangements (in 
space) that indicate more than one object. 
Fifteen of the questions for ROPL were drawn from the PLU 
measure while 30 were employed from the ROR measure for a total of 45 
questions.  During the development of ROPL, each of the items were 
arranged randomly throughout the task.  Table 4.3 depicts how the 
movement and handshape categories were adopted into the measure. 
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Table 4.3 Movement Types in the ROPL Measure14 
Movement Type Verb of Motion Verb of 
Location 
Total # of 
Questions 
Motion Active Ex. ‘Leg kick near 
door’ Limb/Bodypart 
CL: 1CL & BCL 
X 3 
Manner Imitative Ex. ‘Man opens 
window‘ Handling CL: 
SCL 
X 12 
Position/Contact
/Stamp 
X Ex. ‘Cars 
in a row’  
Whole 
Entity 
CL: 3CL 
17 
Stative/ 
Descriptive/ 
Ext./Sweep 
X Ex. ‘Pile 
of 
clothes’ 
Extensio
n CL: 
Curved 
5CL 
13 
Total 15 30 45 
 
ROPL is administered through the use of a Macintosh laptop 
computer to students in a multiple-choice format.  For each test item, 
students are presented with a stimulus item consisting of a static picture 
(for a verb of location) or video (for a verb of motion) that depicts the 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
14 Recall from Chapter 2, verbs of motion consist of motion active and 
manner imitative movements while verbs of location consist of 
position/contact/stamp and stative descriptive/extension/sweep 
movements.  
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location or movement of an animate or inanimate object(s) on the laptop 
screen.  Stimulus items are presented in Table 4.4 below. 
 
Table 4.4 Stimulus Items in ROPL 
Verbs of Location Verbs of Motion 
Location of cars, cups, 
pencils, hangers, chairs, 
coins, books, bottles, birds, 
cans, videotapes, stacks of 
paper, stacks of towels, 
food, dumptrucks, bananas  
People performing various actions, 
movement of body parts (i.e. leg 
kick, crossing leg, tapping feet, eye 
movements), movement of other 
entities (fish, vehicles) etc. 
 
 
Following presentation of the stimulus item, the video or picture 
then fades out and a signer appears on screen.  The signer presents 4 
possible ways or answers (A, B, C, D) for how the video or picture may be 
signed.  For each question, one of the answers is the target item while 
the remaining three are foils.  Each of the foils were designed as 
distractors from the target item.  Foils involved either phonological or 
morphological errors (i.e. in handshapes, movements, arrangements and 
locations) or semantic errors.  In the semantic foils, the response shared 
some semantic properties of the stimulus item but not enough to be 
considered the correct answer.  For instance, in the item “elevator opens, 
man looks out”, the semantic foil involved using the lexical sign “LOOK-
OUT” as opposed to the target item which involved the use of a verb of 
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motion to show a man’s head poking out from an elevator door.  Student 
responses were recorded through the use of an Apple MacBook laptop in 
which they select one item from the 4 possible choices.  Figure 4.1 
portrays how the stimuli and items were presented to the subjects. 
 
Figure 4.1 Sample ROPL Question 
 
 
 
 
 
 
 
 
4.3.1 Reliability and Validity 
To ensure reliability, the receptive tasks employed in this study 
were carefully developed through consultation with native signers of ASL.  
Likewise, validity was also addressed in this study through the use of 
pilot testing.  This test was initially conducted with a group of twenty-five 
native deaf adult signers and indicated a high degree of consistency in 
responses.   
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4.4  Procedures 
4.4.1 Ethical Considerations 
 Prior to testing, informed consent forms approved by the Boston 
University IRB were mailed and sent home to the parents and guardians 
of potential subjects for the study.  The forms, which were distributed 
several weeks in advance of testing, outlined the background of the 
ASLAI, the procedures involved, how confidentiality would be protected 
and the potential risks (boredom/stress), costs (none) and benefits 
(knowledge of performance on the task) that may be involved through 
participation in the study.  In addition, the form stressed that 
participation was entirely voluntary.  Parents and guardians had the 
option of consenting to 1) videotaping and data analysis and 2) the use of 
video clips or pictures of their child for academic purposes or only one of 
these.  Forms and information were available in English, Spanish and 
ASL. 
 In addition to consent, confidentiality of subjects was also 
addressed for participants who were enrolled in testing.  Upon receipt of 
consent, an identification number was assigned for each student prior to 
testing.  All data collected was recorded under this number to maintain 
anonymity among the deaf participants involved in the study. 
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4.4.2 Setting 
 The setting for each testing occurred at schools for the deaf across 
the United States.  Each school designated specific rooms for testing.  
These rooms were located in areas of the school that were free of 
distractions in order to promote a subdued and calm environment for 
students taking the test.  For each room, tables, chairs and Apple 
MacBook computers were arranged so that testing could be conducted 
individually in groups of ten to twenty students.  Individuals present at 
testing included the deaf students, examiners, and assigned school staff.  
 
4.4.3 Instructions 
 Upon arrival to the testing room, students selected a seat to begin 
their participation in the study.  They were presented a card with their ID 
number, which they used to log into the ASLAI test on the laptop.  After 
logging in, a video appeared with test instructions presented by a native 
signer of ASL.  The instructions (translated here to English) began as 
follows: 
“Hello, you will now take a test of ASL, the ASLAI. The 
ASLAI is the ASL Assessment Instrument. This will test your 
ASL skills and the development of your knowledge of ASL. 
When you finish the test, your score will be compared to 
different deaf students across the country to see what ASL 
skills look like among deaf students. This is the same idea 
as when you take an English based test in school, your 
results may be compared on a national scale. “ 
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The instructions proceeded with an outline of the overall protocol for 
students to follow during administration of each of the ASLAI.  Following 
these instructions, students were presented with further instructions for 
taking individual receptive tasks of the ASLAI.  For these instructions, 
students observed the signer seated (as they would be when taking the 
test) in front of a laptop as depicted in the figure below: 
 
Figure 4.2 ASLAI Receptive Instructions 
 
 
 
 
 
 
 
 
 The signer informed the subjects that the present test is a 
receptive measure similar to the multiple choice tests they are familiar 
with in school.  On the screen, the signer demonstrated how students 
would be presented with the stimulus item and response choices.  
Students were instructed to click on the response they felt best fit the 
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stimulus item they observed.  In addition, students were also instructed 
on how to replay each of the items, review their answers and make 
changes upon completion of the task.   
 
4.4.4 Training Phase 
 Following instructions, students were presented with a training 
phase consisting of three practice items for the ROPL measure.  These 
practice items consisted of 2 verb of location test items and 1 verb of 
motion test item.  During the instructions, the signer informed students 
that for this phase, they would be informed on the correctness of their 
answer as the screen would turn green for the selection of correct 
responses and red for the selection of incorrect responses.  Each practice 
question consisted of 4 responses: 1 target item and 3 foils.  Students 
had the option of clicking on each of the four response items within each 
practice question so they could observe how their ASL skills were being 
evaluated in the task at hand.  
 
4.4.5 Testing Phase 
 Once students had completed the training phase, they were 
proceeded to the testing phase.  For testing, students were instructed to 
select the response item which best described what they observed on the 
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screen.  Student responses were recorded as they clicked on their 
answers on the laptop.  They did not receive feedback as to the 
correctness of their answers.  Upon completion of the task, students 
were instructed to inform the examiner or their teacher that they were 
finished. 
 
4.5 Data Analysis 
4.5.1 Coding 
 For the purposes of this study, an error analysis was conducted to 
ascertain deaf children’s knowledge of motion event components within 
verbs of location and verbs of motion.  Thus, each of the components of a 
motion event, the figure, ground, motion, path and manner were coded 
within each response item.  Proposals by Tang (2003), Tang and Yang 
(2007), and Tang et al., (2007) of HKSL were adopted for the present 
analysis of motion event structure in ASL.  Table 4.5 outlines how each 
of the motion event components within the verbs of motion and location 
was analyzed.  
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Table 4.5 Motion Event Components in Verbs of Motion & Location 
Motion Event 
Component 
Verb of Location 
‘existence or location’ 
Verb of Motion 
‘movement in space’ 
MOTION Be Located MOVE 
FIGURE Handshape Handshape 
PATH Site occupied Path followed 
MANNER Imit-sign or palm 
orientation 
Imit-sign or palm 
orientation 
GROUND Body, bodypart or 
handshape 
Body, bodypart or 
handshape 
 
 To conduct the error analysis, each of the above components were 
analyzed within each response choice.  Each component was ascribed a 
‘1’ or ‘0’ based on correctness.  For example, if students selected a 
correct response, item ‘A’, in a given test item, they would receive a ‘1’ in 
each category for figure, ground, motion, path and manner (as this was 
the correct answer).  However, if they selected item ‘B’, they would receive 
a ‘1’ on all components except path as this was signed incorrectly for this 
response item15.  Table 4.6 illustrates how motion event components 
were coded within each test item.  A Microsoft excel spreadsheet was 
employed to record student responses on each of the test items.  After 
responses were coded, scores were then averaged across the 45 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 Refer to Figure 4.1 (presented previously in this chapter) for pictures of 
the stimulus and response items. 
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questions for each of the five motion event components.  In addition, the 
overall correct average was also calculated.  
 
Table 4.6 Coding of Motion Event Components16 
 A (Correct) B C D 
Practice 
Item: 
‘feet 
turned 
inwards’ 
Figure: 1 
Ground: 1 
Motion: 1 
Path: 1 
Manner: 1 
Figure: 1 
Ground: 1 
Motion: 1 
Path: 0 
Manner: 1 
Figure: 0 
Ground: 0 
Motion: 1 
Path: 1 
Manner: 1 
Figure: 0 
Ground: 0 
Motion: 1 
Path: 0 
Manner: 1 
 
4.5.2 Statistical Analysis 
 Once the data had been coded, it was analyzed in Statistical 
Package for the Social Sciences (SPSS) software for statistical analysis.  
Student scores on the measure were calculated individually and then 
according to the groups they were assigned to.  These groups were 
assigned as a means of determining whether the study’s independent 
variables held any influence on student’s knowledge of motion event 
components within verbs of motion and location.  Accordingly, students 
were analyzed by age, parentage (DCDP vs. DCHP) and length of 
exposure to ASL (native, early signers and late signers).   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 For a complete listing of how each question was coded, refer to the 
Appendix A of this dissertation. 
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 Along with descriptive analysis for means, medians, standard 
deviations, and rank orders, inferential statistics were also computed.  
These included ANOVA tests and Pairwise Comparisons to evaluate 
whether any differences among groups along each variable were 
statistically significant.   Additionally, One-Way ANOVA and Pairwise 
Comparisons tests were calculated for student scores across each of the 
motion event components.  For each of the tests, a .05 alpha level of 
significance was selected to determine whether any differences were 
statistically significant.  The results of this analysis are presented in 
Chapter 5. 
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CHAPTER FIVE: RESULTS 
 
5.1 Introduction 
 
 Children’s understanding of motion event structure represents an 
integral component in their overall conceptual development.  Verbs of 
motion and location provide deaf children with a visual means of 
cultivating this understanding.   
My current study investigated how deaf children learn to 
comprehend motion events represented by verbs of motion and location.  
Children’s scores on the Real Objects, Plurals and Arrangements (ROPL) 
task of the ASLAI were analyzed to observe their understanding of each 
motion event component.  The data was additionally scrutinized 
according to the variables of age, parentage and length of exposure to a 
signed language.  These variables were analyzed based on the following 
hypotheses proposed in Chapter 3: 
(1) The advantageous status of DCDP and older subjects, through 
their greater exposure to a signed language, will result in their 
achieving higher scores in a test analyzing their understanding of 
motion events represented by verbs of motion and location.  
(2) DCHP and younger subjects in the sample will receive lower 
scores when analyzed on the same measure.    
(3) The length of time DCHP have been exposed to a signed 
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language will directly influence their performance on a measure 
analyzing their understanding of motion events in verbs of motion 
and location. 
Table 5.1 outlines the proportion of subjects within each variable 
group.  For the variables of age and parentage, a total of three hundred 
and fifty deaf students (n = 350) were analyzed.  A smaller subset was 
analyzed for length of exposure.17 
This chapter begins with an analysis of the sample as a whole, 
followed by a presentation of the results by age, parentage and length of 
exposure.  Descriptive and inferential results are offered within each 
subsection.  At the conclusion of each subsection, a summary of the 
results is provided.
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17 Data was only available for 309 subjects for length of exposure. From 
this data, a sample of 140 subjects was selected for the variable of length 
of exposure. These subjects met the criteria of being aged 13+.  
	  	  
58	  
 
Table 5.1 Proportion of Subjects Across Variables 
 N % Of Total 
AGE (N = 350)   
   4-6 46 13 
   7-9 73 21 
   10-12 73 21 
   13-15 96 27 
   16-18 62 18 
Parentage (N = 350)   
   DCDP 111 32 
   DCHP 239 68 
Sign Exposure (N = 140)   
   Native 32 23 
   Early 54 38.5 
   Late 54 38.5 
  
5.2 Overall Sample Results 
 Data was first subjected to an analysis of the sample as a whole.  
For all students, overall performance on the ROPL measure was 
approximately 51% (M = .508, SD = .194).  Analysis of the individual 
motion event components within verbs of motion and location revealed 
that students received their highest scores on the motion component (M 
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= .807, SD = .125) and their lowest on ground component (M = .698, SD = 
.159).  These results are summarized in Table 5.2.1.  
Table 5.2.1 Motion Event Components: Overall Results 
N = 350   
  Mean St. Dev 
Correct 0.508 0.194 
Ground 0.698 0.159 
Path 0.744 0.142 
Figure 0.786 0.139 
Manner 0.797 0.132 
Motion 0.807 0.125 
  
To examine whether there were any differences between student 
performance on verbs of location and verbs of motion, task items were 
divided into these respective groups18.  A Paired Sample T-test revealed 
that students performed significantly better on verbs of motion in 
comparison to verbs of location (59% vs. 47%, t = 13.789, p < .000)19.  
Additional comparisons indicated significantly greater understanding of 
ground, motion, path and manner components within verbs of motion 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 See Appendix B for a listing of questions falling under the VoL and 
VoM categories. 
19 All tests in this chapter are one-tailed unless otherwise noted. One-
tailed tests were run as the means fell in the predicted direction. Two-
tailed tests were run only when means fell opposite of the predicted 
direction. I employed an alpha level of .05 for this study.	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compared to verbs of location (Table 5.2.2).  Performance on the figure 
component failed to demonstrate any significant difference between verbs 
of motion and verbs of location (t = .785, p = .433).  
Table 5.2.2 Paired Sample Comparison of Verbs of Location & Verbs 
of Motion 
  VOL  VOM  N = 350   
  Mean St. Dev  Mean St. Dev  t-stat p-value 
Correct 0.468 0.209  0.587 0.206  -13.789 0.000 
Figure 0.788 0.149  0.782 0.158  0.785 0.433* 
Ground 0.684 0.170  0.724 0.169  -5.870 0.000 
Manner 0.776 0.147  0.838 0.148  -8.223 0.000 
Motion 0.786 0.134  0.848 0.142  -10.112 0.000 
Path 0.712 0.155   0.806 0.161   -12.529 0.000 
* Two-tailed 
 To more closely examine deaf children’s comprehension of the 
figure and ground components, test items were analyzed according to 
whether the given answer involved two handshapes that were the same 
or different from each other.  For example, an item involving a ‘3CL’ 
handshape for both the dominant (figure) and nondominant (ground) 
hands was placed in the similar handshape category while an item 
depicting a ‘3CL’ handshape for the dominant (figure) hand and a ‘5CL’ 
for the nondominant (ground) hand was enlisted in the dissimilar 
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category.  It was expected that items falling under the similar category 
would yield higher scores on the test. 
 Analysis of the results indicated that students performed 
significantly better on task items when the handshapes required for the 
answer were similar.  This finding held true for the overall analysis of 
test items and the verbs of location and the verbs of motion analysis.  
Thus, deaf students performed better on the items and were more likely 
to get both the figure and ground components correct when items 
involved the same handshapes.  Table 5.2.3 outlines these results. 
 As a means of further investigating the influence the classifier 
handshape may have on children’s understanding of figure and ground, 
the data was analyzed according to whether the handshapes involved in 
the item were marked or unmarked.  Recall from Chapter 2, unmarked 
handshapes (e.g. 5CL) tend to be acquired more easily than marked ones 
(e.g. 3CL). 
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Table 5.2.3 Paired Sample Comparison of Similar vs. Dissimilar 
Handshapes20 
  Similar  Dissimilar    N = 350 
  Mean St. Dev  Mean St. Dev  t-stat p-value 
ALL ITEMS        
Correct 0.526 0.206  0.407 0.200  12.154 0.000 
Figure 0.806 0.147  0.681 0.175  13.822 0.000 
Ground 0.712 0.166  0.618 0.183  11.014 0.000 
VOL         
Correct 0.478 0.212  0.324 0.340  9.410 0.000 
Figure 0.800 0.152  0.614 0.373  9.404 0.000 
Ground 0.692 0.172  0.581 0.270  8.459 0.000 
VOM         
Correct 0.660 0.241  0.441 0.222  17.286 0.000 
Figure 0.820 0.170  0.707 0.214  10.123 0.000 
Ground 0.770 0.190  0.633 0.208  12.099 0.000 
 
 Interestingly, the results (Table 5.2.4) demonstrated mixed 
findings.  For overall correct, students did significantly better on task 
items involving marked handshapes over unmarked ones (.57 vs. .50, t = 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 For the purpose of this part of the analysis, only the figure and ground 
components were analyzed as these directly involve handshapes. See 
Appendix C for listing of questions falling under the Similar and 
Dissimilar categories. 
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9.697, p = .000).  In addition, there was no difference for figure but for 
ground, children were more likely to get this component correct if the 
handshape was unmarked (.69 vs. .73, t = -5.002, p = .000).  Though this 
finding for ground is in line with what was expected, it leaves open the 
question of how the overall analysis of the test items yielded better 
results for marked handshapes.  On account of this finding, it is 
plausible to consider the possibility that other factors may be influencing 
why students performed better on marked over unmarked items.  
Table 5.2.4 Paired Sample Comparison of Marked vs. Unmarked 
Handshapes21 
 Marked  Unmarked   N = 350 
 Mean St. Dev  Mean St. Dev  t-stat p-value 
Correct 0.566 0.238  0.495 0.200  9.697 0.000* 
Figure 0.800 0.177  0.792 0.141  1.242 0.215* 
Ground 0.689 0.196  0.725 0.165  -5.002 0.000 
  * Two-tailed 
 A final means of overall analysis involved comparing the different 
types of movement involved in the task items to observe whether 
students performed better on some movement types over others.  Recall 
from Chapter 2, verbs of location involve two types of movement, 
position/contact/stamp and stative-descriptive/extension/sweep.  Since 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 See Appendix C for listing of questions falling under the Marked and 
Unmarked handshape categories. 
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the motion, path and manner components are directly related to the 
actual movement of an entity, these were analyzed across each 
movement type to observe whether there was any difference in 
performance. 
 Results of the movement analysis for verbs of location (Table 5.2.5) 
suggested that deaf children performed significantly better on task items 
involving position/contact/stamp movements over those of stative 
descriptive/extension and sweep.  In addition, children also 
demonstrated increased understanding of the motion event components 
of motion, path and manner for these items as well.   
Table 5.2.5 Paired Sample Comparison of Components in VOL 
Movement Types22 
VOL 
Position/ 
Contact/ 
Stamp  
Surface/ 
Extension/ 
Sweep   N = 350 
 Mean St. Dev  Mean St. Dev  t-stat p-value 
Correct 0.484 0.227  0.447 0.220  4.251 0.000 
Manner 0.816 0.144  0.724 0.181  13.282 0.000 
Motion 0.848 0.133  0.705 0.166  20.708 0.000 
Path 0.726 0.155  0.695 0.190  3.959 0.000 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22 See Appendix B for listing of questions falling under each movement 
type category. 
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 For the analysis of movement within verbs of motion (Table 5.2.6), 
deaf students achieved higher scores on task items involving 
manner/imitative movements over motion/active movements (.60 vs. .55, t 
= 4.251, p = .000).  This finding also held true across motion, path and 
manner components.  These findings on movement, combined with the 
analysis of handshape (i.e. similarity and markedness) suggest that 
developing an understanding of motion events is dependent upon the 
specific morphological features involved in a verb of motion or location. 
Table 5.2.6 Paired Sample Comparison of Components in VOM 
Movement Types 
VOM 
Motion 
 Active  
Manner 
Imitative   N = 350 
 Mean St. Dev  Mean St. Dev  t-stat p-value 
Correct 0.552 0.253  0.596 0.223  -3.232 0.001 
Manner 0.809 0.208  0.846 0.162  -3.178 0.001 
Motion 0.785 0.223  0.864 0.151  -6.613 0.000 
Path 0.760 0.234  0.818 0.173  -4.539 0.000 
 
5.3 Results for Age 
 Following the overall analysis of the sample, the data was analyzed 
according to the variable of age to examine whether this had any effect 
on deaf children’s understanding of motion event structure.  Students 
were assigned to one of five age groups for this analysis: 4-6, 7-9, 10-12, 
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13-15, and 16-18 year olds.  These age groupings were chosen to ensure 
enough subjects per cell.  Table 5.3.1 lists the descriptive data for the 
overall scores students received on the Real Objects and Plurals and 
Arrangements (ROPL) task of the ASLAI.  As can be observed from the 
table, students in the youngest group, 4-6 year olds, received the lowest 
scores on the measure (M = .31, SD = .13), with each successive age 
group producing a higher score.  In the 16-18 year old group, the highest 
scores were received (M = .61, SD = .17).   
Table 5.3.1 Age Group Scores on the ROPL 
Age Group N (350) Mean St. Dev 
4-6 46 .31 .13 
7-9 73 .42 .18 
10-12 73 .54 .17 
13-15 96 .58 .16 
16-18 62 .61 .17 
 
 As with the overall scores, students performed better at each age 
on verbs of motion over verbs of location (Table 5.3.2).  These differences 
in scores for each type of question (VoL vs. VoM) were significant among 
each age group (p < .001).   
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Table 5.3.2 Paired Sample Comparison of VoL & VoM by Age 
Age Group 
N = 350 
VOL VOM t-stat p-value 
4-6 .26 .40 -5.259 0.000 
7-9 .38 .50 -7.031 0.000 
10-12 .50 .63 -6.885 0.000 
13-15 .55 .66 -6.876 0.000 
16-18 .58 .67 -4.546 0.000 
 
 In analyzing each of the motion event components (figure, ground, 
motion, path and manner), students demonstrated the most difficulty in 
the area of ground, regardless of age group (Table 5.3.3; Figure 5.3.1).  
For the youngest children (4-6 and 7-9), scores were highest on the 
motion component.  This effect appeared to level out though as scores on 
manner and figure were nearly equal within the older age groups (10-12, 
13-15 and 16-18).   
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Table 5.3.3 Motion Event Components by Age 
Age Group 
N = 350 
Figure Ground Motion Path Manner 
4-6 .67 .55 .70 .60 .68 
7-9 .76 .63 .80 .70 .70 
10-12 .81 .73 .83 .78 .83 
13-15 .83 .75 .83 .79 .83 
16-18 .82 .77 .83 .79 .84 
 
Figure 5.3.1 Motion Event Components by Age 
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Table 5.3.4 ANOVA Motion Event Components by Age 
 Sum of Squares df Mean Square F p-value 
Correct 
Age 
Groups 
Error 
Total 
 
3.666 
9.433 
13.099 
 
4 
345 
349 
 
.917 
.027 
 
33.522 
 
.000 
Figure 
Age 
Groups 
Error 
Total 
 
1.013 
5.702 
6.715 
 
4 
345 
349 
 
.253 
.017 
 
15.321 
 
.000 
Ground 
Age 
Groups 
Error 
Total 
 
1.971 
6.810 
8.781 
 
4 
345 
349 
 
.493 
.020 
 
24.963 
 
.000 
Motion 
Age 
Groups 
Error 
Total 
 
.696 
4.784 
5.480 
 
4 
345 
349 
 
.174 
.014 
 
12.549 
 
 
.000 
Path 
Age 
Groups 
Error 
Total 
 
1.524 
5.521 
7.045 
 
4 
345 
349 
 
.381 
.016 
 
23.815 
 
.000 
Manner 
Age 
Groups 
Error 
Total 
 
1.000 
5.060 
6.060 
 
4 
345 
349 
 
.250 
.015 
 
17.050 
 
.000 
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Based on the results from Table 5.3.3, a one-way ANOVA analysis 
was computed to determine whether the scores for each motion event 
component were significant for age.  Results revealed this was indeed the 
case as there were significant differences (p < .001) between the age 
groups for scores on each component (Table 5.3.4). 
To further assess the differences between scores, Bonferroni’s Post 
Hoc Multiple Comparisons were run23.  This test was run on account of 
the expectation that scores will increase with age.  When each of the age 
groups were compared for overall correctness, significance was found for 
all comparisons with the exception of the 10-12 vs. 13-15, 10-12 vs. 16-
18 and 13-15 vs. 16-18 comparisons (Table 5.3.5). 
 As can be observed from Table 5.3.5, the effect size for each 
comparison, calculated according to Cohen’s d, is presented24.  Among 
the significant differences, a modest effect size was found for the 4-6 vs. 
7-9 comparison and a large effect size was revealed for all remaining 
comparisons. 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
23 All Bonferroni Post Hoc Tests are one-tailed unless otherwise noted. 
Thus, all p-values are one tailed as the means were in the predicted 
direction. 
24 Cohen’s d has been calculated in order to provide a precise 
comparison of means within each of the independent variables. 
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Table 5.3.5 Bonferroni Post Hoc Test of Overall Correct with Effect 
Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.11 .002 .70 
4-6 vs. 10-12 -.23 .000 1.52 
4-6 vs. 13-15 -.28 .000 1.85 
4-6 vs. 16-18 -.30 .000 1.98 
7-9 vs. 10-12 -.12 .000 .69 
7-9 vs. 13-15 -.16 .000 .94 
7-9 vs. 16-18 -.19 .000 1.12 
10-12 vs. 13-15 -.04 .487 .24 
10-12 vs. 16-18 -.07 .088 .41 
13-15 vs. 16-18 -.03 .500 .18 
   
 
Additional Bonferroni Post Hoc tests were then run among each 
age group for all of the motion construals.  In analyzing figure, it became 
evident that the differences in scores were significant among the younger 
age groups (4-6 & 7-9) and when these younger age groups were 
compared to the older age groups (Table 5.3.6).  The effect sizes for the 
statistically significant comparisons ranged from medium to large25.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25 For the Cohen’s d statistic of effect size, .2 is considered a small effect, 
.5 a medium effect and .8 a large effect. 
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However, among the older age groups (10-12, 13-15 and 16-18), the 
differences between scores were not significant.  This finding suggests 
that an understanding of the figure handshape occurred around the age 
of 10-12. 
Table 5.3.6 Bonferroni Post Hoc Test of Multiple Comparisons for 
Figure with Effect Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.09 .001 .57 
4-6 vs. 10-12 -.14 .000 .94 
4-6 vs. 13-15 -.16 .000 1.05 
4-6 vs. 16-18 -.16 .000 .89 
7-9 vs. 10-12 -.05 .054 .45 
7-9 vs. 13-15 -.07 .002 .61 
7-9 vs. 16-18 -.07 .017 .45 
10-12 vs. 13-15 -.02 .500 .19 
10-12 vs. 16-18 -.01 .500 .08 
13-15 vs. 16-18 .01 >.999* .07 
  * Two-tailed 
Bonferroni Post Hoc comparisons demonstrated similar findings in 
the analysis for ground, path and manner (Tables 5.3.7, 5.3.8 and 5.3.9, 
respectively).  Among these motion event components, deaf children’s 
scores on the tasks were significantly different at younger ages and when 
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comparing the younger groups to older groups (ages 4-6 & 7-9 vs. 10-12, 
13-15 & 16-18).  As in the analysis of figure, medium to large effect sizes 
were found for these comparisons.  Moreover, no significance was found 
in the differences between scores among the older age groups.  These 
findings indicate that the scores children received on these components 
remained steady after they reached age 10.  
Table 5.3.7 Bonferroni Post Hoc Test of Multiple Comparisons for 
Ground with Effect Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.09 .005 .53 
4-6 vs. 10-12 -.18 .000 1.24 
4-6 vs. 13-15 -.20 .000 1.35 
4-6 vs. 16-18 -.22 .000 1.32 
7-9 vs. 10-12 -.10 .000 .89 
7-9 vs. 13-15 -.12 .000 .89 
7-9 vs. 16-18 -.13 .000 .95 
10-12 vs. 13-15 -.02 .500 .15 
10-12 vs. 16-18 -.03 .500 .28 
13-15 vs. 16-18 -.01 .500 .14 
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Table 5.3.8 Bonferroni Post Hoc Test of Multiple Comparisons for 
Path with Effect Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.11 .000 .70 
4-6 vs. 10-12 -.18 .000 1.27 
4-6 vs. 13-15 -.19 .000 1.31 
4-6 vs. 16-18 -.20 .000 1.21 
7-9 vs. 10-12 -.07 .003 .65 
7-9 vs. 13-15 -.08 .000 .73 
7-9 vs. 16-18 -.09 .000 .68 
10-12 vs. 13-15 -.01 .500 .09 
10-12 vs. 16-18 -.02 .500 .13 
13-15 vs. 16-18 -.01 .500 .04 
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Table 5.3.9 Bonferroni Post Hoc Test of Multiple Comparisons for 
Manner with Effect Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.09 .001 .53 
4-6 vs. 10-12 -.15 .000 .97 
4-6 vs. 13-15 -.15 .000 .98 
4-6 vs. 16-18 -.16 .000 .94 
7-9 vs. 10-12 -.06 .012 .65 
7-9 vs. 13-15 -.07 .003 .66 
7-9 vs. 16-18 -.07 .002 .60 
10-12 vs. 13-15 -.00 .500 .04 
10-12 vs. 16-18 -.01 .500 .11 
13-15 vs. 16-18 -.01 .500 .07 
 
 For the analysis of motion, the Post Hoc comparison found 
significant differences in performance between the youngest age groups 
(4-6 vs. 7-9) and when the 4-6 group was compared to the older age 
groups (Table 5.3.10).  Medium to large effect sizes were found in these 
comparisons.  Comparisons among all other age groups revealed no 
significant difference in scores for these groups.  
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Table 5.3.10 Bonferroni Post Hoc Test of Multiple Comparisons for 
Motion with Effect Size 
Comparison Mean 
Difference 
p-value Cohen’s d 
4-6 vs. 7-9 -.10 .000 .61 
4-6 vs. 10-12 -.13 .000 .84 
4-6 vs. 13-15 -.13 .000 .88 
4-6 vs. 16-18 -.14 .000 .79 
7-9 vs. 10-12 -.03 .494 .33 
7-9 vs. 13-15 -.04 .211 .39 
7-9 vs. 16-18 -.04 .300 .31 
10-12 vs. 13-15 -.01 .500 .05 
10-12 vs. 16-18 -.01 .500 .05 
13-15 vs. 16-18 -.00 .500 .01 
 
 In sum, the above findings suggest that age influences deaf 
children’s understanding of motion events in verbs of motion and 
location.  The differences between the youngest age groups were most 
significant across all components.  While descriptive results continued to 
demonstrate differences in scores among all age groups, post hoc 
comparisons find these scores to not be significantly different among the 
older age groups.  
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5.4 Results for Parentage 
 Following the analysis for age, the data was examined by the 
variable of parentage. For Deaf Children of Hearing Parents (DCHP), 
nearly all of their scores on Verbs of Location were significantly lower 
than their scores on Verbs of Motion (Table 5.4.1).  The exception to this 
was within the figure component where there was no difference in 
performance (.787 vs. .78, t = .864, p = .389).  For all other motion event 
components, DCHP performed significantly better on verbs of motion (all 
p’s < .000). 
Table 5.4.1 Paired Sample Test of DCHP Scores on VoL vs. VoM 
DCHP  VOL  VOM  N = 239 
  Mean St. Dev  Mean St. Dev t-stat p-value 
Correct 0.459 0.202  0.589 0.201 -12.644 0.000 
Figure 0.787 0.145  0.780 0.156 0.864 0.389* 
Ground 0.680 0.165  0.726 0.165 -5.656 0.000 
Manner 0.777 0.144  0.841 0.142 -7.312 0.000 
Motion 0.781 0.130  0.848 0.140 -8.941 0.000 
Path 0.709 0.145  0.809 0.158 -11.261 0.000 
    * Two-tailed 
Similar results held in the analysis of Deaf Children of Deaf 
Parents (DCDP) (Table 5.4.2).  As with the DCHP, DCDP also experienced 
significantly higher scores on all motion event components as they 
appeared in verbs of motion.  The lone exception to this was the finding 
of no significant difference between performance on verbs of motion and 
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verbs of location among the figure component (.791 vs. .789, t = 0.157, p 
= .875). 
Table 5.4.2 Paired Sample Test of DCDP Scores on VoL vs. VoM 
 DCDP VOL  VOM  N = 111 
  Mean St. Dev  Mean St. Dev t-stat p-value 
Correct 0.488 0.223  0.583 0.218 -6.083 0.000 
Figure 0.791 0.159  0.789 0.161 0.157 0.875* 
Ground 0.694 0.181  0.721 0.177 -2.160 0.017 
Manner 0.775 0.156  0.832 0.161 -3.951 0.000 
Motion 0.797 0.142  0.849 0.146 -4.825 0.000 
Path 0.720 0.174  0.801 0.168 -5.825 0.000 
    * Two-tailed 
Initially, when comparing scores for Deaf Children of Deaf Parents 
(DCDP) to Deaf Children of Hearing Parents (DCHP), no significant 
differences were found between the two groups (all p’s > 0.10) (Table 
5.4.3).  
Table 5.4.3 Independent Sample Test of Motion Event Components 
by Parentage 
  Hearing Parent   Deaf Parent       
  N= 239  N= 111     
  Mean St. Dev  Mean St. Dev  t-stat p-value 
Correct 0.502 0.187  0.520 0.207  -0.805 0.211 
Figure 0.784 0.136  0.790 0.145  -0.352 0.363 
Ground 0.695 0.154  0.703 0.169  -0.443 0.329 
Manner 0.799 0.128  0.794 0.140  0.298 0.766* 
Motion 0.804 0.122  0.814 0.133  -0.735 0.232 
Path 0.742 0.135  0.747 0.157  -0.262 0.397 
  * Two-tailed 
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 Since the distribution of students in each parentage group varied 
(e.g. there were more older DCHP), the results were further compared 
within each age group to ensure students were evaluated with their age 
equivalent peers (Table 5.4.4).  These results indicated significant 
differences in performance between children in the 7-9 (p < .017) age 
group with a medium effect size (d = .51) and in the 10-12 (p < .001) age 
group with a large effect size (d = .84).  In addition, no significance was 
demonstrated among the 4-6, 13-15 and 16-18 groups (p’s > 0.10).  
Table 5.4.4 Independent Sample of Overall Correct by Parentage 
with Effect Size 
Correct DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .31 .31 .037 .486 .00 
7-9 .39 .48 2.174 .017 .51 
10-12 .49 .62 3.601 .001 .84 
13-15 .57 .62 1.227 .112 .29 
16-18 .60 .68 1.322 .096 .57 
 
 Upon calculating the overall results, the data was analyzed 
individually for each component within each age group (Tables 5.4.5, 
5.4.6, 5.4.7, 5.4.8, & 5.4.9).  Results were highly significant among the 
10-12 age group for figure (p < .004, d = .68), ground (p < .001, d = .84), 
motion (p < .001, d = .84), and path (p < .002, d = .71) with medium to 
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large effect sizes.  For the scores of manner among this age group, the 
difference between DCDP and DCHP was also significant (p < .032, d = 
.44). 
 In comparing the differences between 7-9 year olds, DCDP 
performed somewhat better than DCHP.  The results were significant for 
figure (p < .028, d = .50), ground (p < .033, d = .45), motion (p < .040), d 
= .48), and path (p < .033, d = .71) with effect sizes ranging in the small 
to medium range.  No significant difference was found for manner among 
DCDP and DCHP within this age group (p > .062). 
 As seen in the analysis for overall correct, there were no significant 
differences found within the 4-6, 13-15 and 16-18 age groups.  Thus, 
DCDP and DCHP within these groups appeared to perform similarly 
across each motion event component. 
Table 5.4.5 Independent Sample of Parentage scores for Figure with 
Effect Size 
FIGURE DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .66 .67 .112 .456 .03 
7-9 .74 .80 1.941 .028 .50 
10-12 .79 .85 2.781 .004 .68 
13-15 .83 .83 .135 .447 .03 
16-18 .82 .86 .784 .218 .38 
 
	  	  
81	  
Table 5.4.6 Independent Sample of Parentage Scores for Ground 
with Effect Size 
Ground DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .54 .55 .070 .472 .01 
7-9 .62 .68 1.864 .033 .45 
10-12 .69 .79 3.507 .001 .84 
13-15 .75 .76 .435 .332 .08 
16-18 .76 .82 1.008 .159 .49 
 
Table 5.4.7 Independent Sample of Parentage Scores for Motion with 
Effect Size 
Motion DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .69 .71 .307 .381 .08 
7-9 .78 .83 1.776 .040 .48 
10-12 .80 .87 3.342 .001 .84 
13-15 .83 .84 .254 .400 .04 
16-18 .83 .88 1.115 .135 .52 
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Table 5.4.8 Independent Sample of Parentage Scores for Path with 
Effect Size 
Path DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .61 .59 .259 .399 .07 
7-9 .69 .74 1.871 .033 .48 
10-12 .75 .82 3.002 .002 .71 
13-15 .78 .80 .827 .205 .17 
16-18 .78 .86 1.498 .070 .71 
 
Table 5.4.9 Independent Sample of Parentage Scores for Manner 
with Effect Size 
Manner DCHP 
(N = 239) 
DCDP 
(N = 111) 
t-stat p-value Cohen’s 
d 
4-6 .68 .68 .036 .486 .01 
7-9 .75 .79 1.558 .062 .41 
10-12 .81 .85 1.852 .034 .44 
13-15 .83 .83 .243 .405 .04 
16-18 .83 .88 1.115 .135 .40 
 
 While the results for age provided grounds to reject the null 
hypotheses, the results for parentage were not nearly as clear.  While 7-9 
and 10-12 year old DCDP tended to perform significantly better on the 
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ROPL measure than their DCHP counterparts, the same did not hold 
true within the 4-6, 13-15 and 16-18 age groups.   
5.5 Results by Language Exposure 
 As a third means of analyzing student scores on the ROPL 
measure, a smaller sample (n = 140) was analyzed for the variable of 
language exposure.  Given the fact that Deaf Children of Hearing Parents 
(DCHP) represent a large and diverse group, it was proposed that some of 
these subjects may have been exposed to sign language at earlier ages 
than others.  Therefore, for this part of the analysis, students aged 13 
and older26 were assigned to one of the following groups: native 
(consisting of Deaf Children of Deaf Parents exposed to ASL from birth), 
early (consisting of DCHP who learned ASL prior to age 12) and late 
(consisting of DCHP who learned ASL after age 12). 
 Table 5.5.1 presents the descriptive data (means and standard 
deviations) for each of the three language exposure groups.  For overall 
correct, students in the native group (n = 32) received the highest scores 
on the measure (M = .63, SD = .164) followed by the early group (M = .61, 
SD = .187) and then the late group (M = .55, SD = .156).  Descriptive data 
on each of the event components indicated that the native and early 
learners performed nearly identically on figure, ground, manner and 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
26 In an effort to ensure the groups were evenly matched (for age), all 
subjects were age 13 and older for this part of the analysis. 
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similarly on motion and path.  Both groups outperformed late learners in 
all components. 
Table 5.5.1 Language Exposure Scores on the ROPL 
  Native   Early   Late 
  n= 32  n= 54  n= 54 
  Mean St. Dev  Mean St. Dev  Mean St. Dev 
Correct .634 .164  .605 .187  .545 .156 
Figure .837 .134  .832 .120  .798 .130 
Ground .774 .156  .767 .135  .724 .149 
Manner .845 .122  .840 .107  .813 .125 
Motion .849 .118  .835 .098  .817 .117 
Path .817 .127   .792 .122   .763 .123 
 
 To ascertain whether the differences in the data were significant, 
an ANOVA test was run to compare the scores between each of the three 
groups (Table 5.5.2).  Results revealed significant differences in 
performance across the exposure groups.  For overall correct, this 
difference was significant (F = 3.139, p < .046).  However, when 
comparing scores across each of the individual components, the results 
failed to reveal any significant differences.  This finding of insignificant 
differences could possibly be due to the lower power of the smaller 
sample size. 
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Table 5.5.2 ANOVA Motion Event Components by Exposure 
ANOVA (N= 140) 
  F-stat p-value 
Correct 3.139 .046 
Figure 1.308 .274 
Ground 1.691 .188 
Manner .992 .373 
Motion .885 .415 
Path 1.979 .142 
 
Scores were further analyzed to examine the differences among 
each of the exposure groups (Table 5.5.3) and the effect sizes of those 
differences (Table 5.5.4).  From this analysis, it became clear that the 
greatest differences in scores appeared between the native and late 
learning groups.  In addition to overall correct (p < .011), students in the 
native group demonstrated significantly better understanding of path (p < 
.026) with small to modest effect sizes (d =.56 and .39, respectively).  A 
comparison between early and late learners also revealed a significant 
difference, with early learners performing better than late learners on 
overall (p < .036, d = .34). 
The only analysis that entirely failed to reveal any significance was 
between the native and early learners (all p’s  > .18).  However, this 
finding is in line with what would be expected as these groups had both 
been exposed to ASL over a longer period of time.    
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Table 5.5.3 Independent Sample Comparison of Language Exposure 
Groups 
  Native - Early   Native - Late   Early - Late 
  t-stat p-value  t-stat p-value  t-stat p-value 
Correct .766 .223  2.338 .011  1.822 .036 
Figure .166 .434  1.356 .089  1.380 .085 
Ground .210 .417  1.554 .062  1.558 .061 
Manner .215 .415  1.218 .113  1.164 .124 
Motion .554 .291  1.289 .100  .852 .198 
Path .902 .184   1.947 .026   1.210 .114 
 
Table 5.5.4 Effect Sizes within Comparisons of Language Exposure 
Groups 
N = 140 Native-Early Native-Late Early-Late 
Correct .17 .56 .34 
Figure 0 .30 .31 
Ground .07 .34 .29 
Manner 0 .24 .25 
Motion .09 .24 .17 
Path .16 .39 .24 
 
 The analysis of scores according to length of exposure to ASL 
provides support in favor of rejecting the third hypothesis (that there 
would be no difference between scores due to language exposure).  Deaf 
students who learned to sign from birth (native) and at early ages (early) 
outperformed late learners on the measure of verbs of motion and 
location.  Their scores indicated a more thorough understanding of how 
motion event components are recognized in these structures.  These 
findings, combined with those of age and parentage provide a clear 
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picture of how deaf children develop an understanding of motion events 
in a visual modality. 
 
5.6 Multiple Linear Regression Analysis of Variables 
As a final means of analysis, multiple linear regression models 
were run to examine how each of the independent variables impacted the 
performance on motion event components.  For this analysis, I ran a 
regression model for each of the dependent variables with age, parental 
hearing status and length of exposure as the independent variables.  
Accordingly, the regression models are formally expressed in the 
following equations:   
Correct = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
Figure = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
Ground = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
Manner = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
Motion = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
Path = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e. 
 
In the previous ANOVA analyses, participants were categorized into 
five discrete age groups.  In this analysis, Age was examined as a 
continuous independent variable.  In addition, Parent was coded as “1” if 
the parents of the students were deaf and “0” if the parents were hearing.  
Finally, an analysis of length of exposure revealed a perfect corollary for 
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deaf parents and native signers.  That is, all 111 native signers also had 
deaf parents (and all students with deaf parents were also native 
signers).  Consequently, the Parent variable dually served as a dummy 
variable to represent both parental hearing status and ASL as the native 
language (where “1” represented a native signer with deaf parents and “0” 
represented a non-native signer with hearing parents).  As a result, 
Exposure became a dummy variable where “1” represented early 
exposure to sign language and “0” represented late exposure27.  The 
results of the regressions are presented in Tables 5.6.1 through 5.6.6. 
Table 5.6.1 Regression Model for Correct 
Correct = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .093 .048 1.911 .027 
Age .029 .003 10.589 .000 
Parent .135 .032 4.268 .000 
Early .078 .029 2.663 .004 
 R2 = .276 
      (N = 309) 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
27 Recall that the length of exposure variable did not have data for all 
participants.  As a result, these analyses only include the 309 students. 
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Table 5.6.2 Regression Model for Figure 
Figure = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .574 .039 14.693 .000 
Age .014 .002 6.512 .000 
Parent .071 .026 2.789 .003 
Early .046 .024 1.946 .027 
 R2 = .124 
      (N = 309) 
 
 
Table 5.6.3 Regression Model for Ground 
Ground = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .395 .042 9.445 .000 
Age .021 .002 8.900 .000 
Parent .096 .027 3.501 .001 
Early .058 .025 2.278 .012 
 R2 = .212 
      (N = 309) 
 
 
Table 5.6.4 Regression Model for Manner 
Manner = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .590 .037 15.909 .000 
Age .014 .002 6.826 .000 
Parent .060 .024 2.476 .007 
Early .045 .023 1.988 .024 
 R2 = .135 
     (N = 309) 
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Table 5.6.5 Regression Model for Motion 
Motion = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .639 .036 17.656 .000 
Age .011 .002 5.569 .000 
Parent .060 .024 2.553 .006 
Early .032 .022 1.455 .074 
 R2 = .096 
      (N = 309) 
 
 
Table 5.6.6 Regression Model for Path 
Path = β0 + β1 x Parent + β2 x Age + β3 x Exposure + e 
 
 β SE t-stat p-value 
Intercept .486 .039 12.556 .000 
Age .018 .002 8.109 .000 
Parent .082 .025 3.233 .001 
Early .053 .023 2.235 .013 
 R2 = .181 
      (N = 309) 
 
 As can be observed in the tables, the Age coefficient is significant 
and positive for all six dependent variables (all one-tail p-values <.001).  
This suggests a positive relationship between age and each of the 
components.  Thus, older students were more likely to outperform 
younger students, which is consistent with previous findings.   
 In addition, a significant positive coefficient for Parent was found in 
each of the six models (all one-tail p-values ≤.007).  This suggests that 
students with deaf parents (who were native signers) were likely to 
	  	  
91	  
outperform those with hearing parents (who were not-native signers).  
Similarly, significant positive coefficients for Exposure (all one-tail p-
values ≤.027, except for manner) were found, suggesting that for non-
native signers (and those with hearing parents), those who were exposed 
to ASL early showed higher performance than those who learned it 
later28. 
In sum, these results demonstrate the individual effects of age, 
parental hearing status and length of exposure.  As expected, as 
students grew older they were more likely to effectively process the 
motion event components.  Moreover, having a deaf parent (and being a 
native signer) also had a positive effect on motion event performance.  
However, for students with hearing parents (who were not native 
signers), being exposed early led to improved performance as well.  
Combined with the foregoing analyses, these results for provide a clear 
indication of the influence each of the independent variables held on 
performance across each of the motion event components. 
 
 
 
 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
28 Using an alpha level of .05, Exposure does not quite rise to the level of 
significance for manner only (p = .074). 
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CHAPTER SIX: DISCUSSION 
“...each new discovery opens further areas to investigate.” 
(Talmy, 2006) 
 
 This dissertation explored deaf children’s understanding of motion 
event structures in ASL verbs of motion and location.  An analysis of the 
data has offered insight into the process by which deaf children come to 
know and control the components that refer to a motion or location event 
and the sequence in which they learn these requisite parts.  
 In addition, this dissertation observed how the variables of age, 
parental hearing status and length of exposure to a signed language 
influence deaf children’s development of motion and location events.  By 
comparing children across groups, we are able to garner a clearer picture 
of the acquisition process. 
 This chapter begins with a discussion of the results reported in 
Chapter 5.  The discussion focuses on the main findings related to deaf 
children’s understanding of motion event components in ASL verbs of 
motion and location (Section 6.1).  These findings are discussed in light 
of previous literature with possible explanations provided for the study’s 
outcomes.   Attention is then devoted to the contributions (Section 6.2) 
and limitations (Section 6.3) of the study.  Finally, the chapter concludes 
with recommendations for future research (Section 6.4).   
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6.1 Discussion of Results 
 The foremost goal of this dissertation was to examine the process 
by which deaf children cultivate an understanding of motion and location 
events as they occur in ASL verbs of motion and location.  The 
components of a motion event –-figure, ground, motion, manner and 
path were analyzed as they occur in verbs of motion and verbs of 
location.  Data was collected from a total of 350 deaf students on the 
Real Objects Plurals and Arrangement (ROPL) receptive task of the 
American Sign Language Assessment Instrument (ASLAI).  Following 
collection, results were calculated for the subjects overall and according 
to the study’s variables of age, parental hearing status and length of 
exposure to ASL.  
 
6.1.1 Overall Results 
 The initial analysis of this investigation was devoted to examining 
how deaf children acquire each of the motion event constituents.  As 
noted in Chapter 2, verbs of motion and location are the most complex 
and intricate structures in signed languages.  They are capable of 
expressing a substantial amount of linguistic information within a single 
utterance.  When previous researchers (Slobin & Hoiting, 1994; Taub & 
Galvan, 2001) analyzed the occurrence of motion event components on 
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these structures, they found their complexity to be so startling that they 
termed signed languages as complex verb framed languages.  Indeed, 
Slobin et al. (2003) suggested that this aggregation of motion event 
components within single verbs of motion or location is what makes their 
acquisition a challenging process for deaf children.  
 An examination of the data for this study revealed that deaf 
children demonstrated their greatest understanding of how the motion 
component within motion events was referenced.  In addition to motion, 
they also performed well on manner.  This is surprising (or rather, 
interesting) given the fact that path is considered the central core of a 
motion event.  
There are two possible reasons for this circumstance.  On one 
hand, it is plausible to consider that this occurrence may be due to the 
fact that manner was often analyzed as a subordinate constituent within 
the verb of motion or location.  Recall from Chapter 3, previous research 
(Tang and Yang, 2007) has suggested that manner is observed through 
the manner of the movement, the palm orientation or an ‘imit-sign’.  In 
regards to manner of movement and palm orientation, these may, at 
times, appear embedded in the movement of the dominant handshape of 
a construction.  This would compel children to appear to perform better 
on this component, merely because they are performing well on another 
(i.e. motion and figure).   
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In contrast, path must be clearly denoted within a verb of motion 
or location.  The ability to demonstrate an understanding of the actual 
direction something moves in (as in a VoM) or its locative arrangement 
(as in a VoL) is what makes path a particularly challenging concept for 
children to grasp.   
Furthermore, Morford (2002) noted that, in studies of 
homesigners29, “path information may be quite prevalent as long as 
homesigners restrict themselves to the here and now” (p. 67).  Thus, 
homesigners struggled in situations where they were asked to express 
path information about non-present events.  While this study differed in 
that it involved deaf children exposed to a signed language, it 
nevertheless calls attention to the fact that the design of the task may 
have influenced the results for path.  The fact the subjects were required 
to recognize the correct path information for non-present events in this 
study’s task resulted in it being particularly challenging for the subjects.  
Along with the overall analysis, each of the verbal elements 
(motion, manner and path), were further analyzed as they occurred 
individually within verbs of motion and verbs of location.  For verbs of 
motion, subjects performed significantly better on each of these 
components when a manner-imitative movement was involved over a 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
29 Homesigners refer to deaf subjects not exposed to a conventional 
model of sign language who often use gestures to communicate.  
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motion active movement.   This finding suggests that deaf children found 
it easier to imitate an action in the signing space over demonstrating it 
by signifying the movement of entities.  
For verbs of location, the subjects in this study demonstrated 
improved performance on components as they occurred within 
position/contact/stamp (PSC) movement task items over 
surface/extension/sweep (SES) items.  The reason for this finding is 
likely due to the presence of plural items among the verbs of location in 
the task.  Since PCS items are more countable than their SES 
counterparts, it is plausible that children found it easier to identify the 
verbal components within these items. 
In terms of the nominal elements of the motion events, deaf 
children demonstrated a significantly better understanding of figure over 
ground.  This finding was in line with previous research (Slobin et al., 
2003; Tang et al., 2007 & Morgan et al. 2008) that analyzed deaf 
children’s understanding of handshapes.   
In addition, this investigation further analyzed the figure and 
ground components to ascertain the effect of similarity of handshapes 
and markedness on these elements.  The results indicated that when the 
construction involved similar handshapes on both hands for the figure 
and ground handshapes, deaf children performed better on these 
components.  In contrast, when the constructions called for dissimilar 
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handshapes for figure and ground, deaf children did not perform as well 
on either component.  These findings suggest that when constructions 
call for handshapes that mirror each other, children may rely on the 
knowledge of what one handshape looks like in order to infer the other.  
Thus, by knowing what the figure is in a construction, children were able 
to ascertain what the ground handshape should approximate.  
While similarity of handshapes helped children perform better on 
both the figure and ground components, the markedness distinction only 
provided an advantage to the ground component.  When the simpler, 
unmarked handshapes were involved in a construction, children were 
more likely to get the ground component correct than in constructions 
involving more complex, marked handshapes.   
The markedness distinction did not hold for the figure component, 
however.  In this case, subjects scored similarly for figure – regardless of 
whether the figure handshape was marked or unmarked.  This finding 
was modestly surprising and lends further support to the position that 
children do struggle more with the ground component than the figure 
component.  
 Along with the overall analysis of each of the event components, 
this study compared performance on these components in verbs of 
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motion and verbs of location.  With the exception of figure30, subjects 
performed significantly better on all components in verbs of motion over 
verbs of location.  There are two possible reasons for these findings.  On 
one hand, the verbs of motion items in the task involved mostly singular 
entities while the verbs of location items involved mostly plural entities.  
The greater semantic weight of the plural verbs of location items may be 
responsible for why the participants found these items to be more 
complex.  In addition, the results also appear to indicate that the ability 
to depict the location and arrangement of entities is significantly more 
complex than the action of those entities.  Thus, the differences in 
performance are likely due to the differences in complexity between verb 
of motion and verb of location items. 
 
6.1.2 Results for Age 
 Findings for age-related performance on each of the motion event 
components revealed a significant effect for age between groups.  
Students demonstrated improved scores with increasing age starting 
from the youngest group of 4-6 year olds up to the 10-12 year olds.  
Between the 10-12, 13-15 and 16-18 year olds there was no significant 
difference in performance.  This finding indicates the presence of ceiling 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
30 No significant difference was found between the figure component 
when comparing verbs of motion with verbs of location. 
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effects for children’s understanding of motion event components in verbs 
of motion and location.  Moreover, it falls in line with previous research 
suggesting that deaf children’s acquisition of verbs of motion and 
location is not fully mastered until around the age of 12 (Slobin, et al., 
2003). 
 
6.1.3 Results for Parental Hearing Status 
 Along with age, this dissertation investigated whether parental 
hearing status had any effect on student performance on motion events 
within verbs of motion and location.  It was hypothesized that deaf 
children of Deaf parents (DCDP) would yield better scores on the ROPL 
task than Deaf Children of Hearing parents (DCHP).  However, when the 
data was analyzed for parentage as a whole, this prediction was 
unsubstantiated.  A closer examination of the sample suggested that the 
DCHP consisted of a larger number of older children and this may have 
influenced the results.   
 On account of this observation, a second analysis was undertaken. 
This time, the children within each group (DCDP and DCHP) were 
compared with their age appropriate peers.  When analyzed in this way, 
it became clear that there were certain significant differences among the 
children based on parental hearing status.  In this subsequent analysis, 
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significant differences were recorded across all motion event components 
in the 10-12 year old age group with DCDP outperforming DCHP. 
Furthermore, when comparing results within the 7-9 year olds, DCDP 
demonstrated improved scores on all components with the exception of 
manner.   
 As in the findings for age, there was no significant difference in 
scores between DCDP and DCHP within the older age groups (13-15 and 
16-18).  I suspect this result is also due to the same ceiling effects that 
were noted among these older groups when analyzed for age. 
 In addition, the results comparing 4-6 year olds did not yield any 
significant differences between DCDP and DCHP.  However, given the 
complexity of verbs of motion and location, it is plausible that both 
groups of 4-6 year olds were still in the beginning stages of acquiring 
these structures and understanding how motion events are expressed 
within them. 
 These results for parental hearing status suggest that deaf children 
born to deaf parents do, indeed possess an advantage over deaf children 
born to hearing parents. Deaf parents are typically fluent users of ASL 
and able to offer their children extensive exposure to verbs of motion and 
location.  Just as hearing parents of hearing children use child directed 
speech to draw attention to certain linguistic information, deaf parents 
may direct their deaf child’s attention to certain aspects of their signing. 
	  	  
101	  
In contrast, deaf children of hearing parents are typically new 
signers whose exposure and use of ASL may be limited to lexicalized 
signs.  Since these parents are not skilled in verbs of motion and 
location, they are unable to pass this indispensable linguistic knowledge 
onto their children.  As a consequence, DCHP fail to receive the same 
amount of exposure to ASL (and verbs of motion and location) as their 
DCDP counterparts. 
 
6.1.4 Results for Length of Exposure 
 The third variable examined in this study, length of exposure, 
explored whether an increased exposure to sign language over time 
would influence deaf student’s understanding of motion event 
components.  Given the fact that DCHP constitute a diverse group, the 
older subjects in this group (13+) were further subdivided according to 
when they were first exposed to ASL.  Thus, the DCHP were divided into 
early learners who were exposed to ASL prior to age 12 and late learners 
who were first exposed to ASL after age 12.  Data for these groups were 
then compared with data from a native group, consisting of DCDP 
subjects (also 13+) to determine whether any differences existed. 
 As revealed in Chapter 5, the results found significant differences 
comparing the native and late learner groups.  Students in the native 
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group demonstrated better understanding overall and within the path 
and ground motion event components within verbs of motion and 
location in comparison to late learners.  Moreover, significant differences 
were also found between early and late learners (with the former 
outperforming the latter) on overall correct, figure and ground 
components.  Early learners also appeared to perform better on motion, 
manner and path but these results did not meet the required level of 
significance. 
 A third comparison of the results between native and early learners 
suggested that while the native group appeared to perform better, these 
results were not significant.  Since both of these groups nevertheless 
outperformed late learners, this finding lends support to the hypothesis 
that length of exposure influences understanding of motion events.  
 
6.1.5 General Discussion 
 In viewing the results for each of the independent variables as a 
whole, it was interesting to observe that each of the variables (age, 
parental hearing status, length of exposure) influenced performance on 
motion event components.  A multiple linear regression analysis of the 
variables revealed significant positive coefficients for age, parental 
hearing status and length of exposure.  This suggested that as deaf 
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children grew older, they performed better on each of the motion event 
components. Likewise, while having a deaf parent resulted in improved 
performance, deaf children who were non-native, early signers were also 
able to develop competency across each of the motion event components. 
Across each of the three analyses (age, parental hearing status, 
length of exposure) deaf children tended to perform better on certain 
motion event components than others.  A closer examination of the 
results as a whole revealed a similar pattern of mastery among the 
motion event components across each of the independent variables.  This 
pattern revealed that motion, manner and figure were characteristically 
easier for participants over path and ground.  The reason for participants 
performing well on motion may be due in part to the fact that it is 
intrinsic to the structure of a motion event.  Likewise, within manner, 
this component was very often embedded within the movement (as 
discussed in section 6.1.1).  Finally, in regards to figure, it is plausible to 
consider the fact that the saliency of the focal entity may compel 
participants to devote greater attention to identifying the accuracy of this 
component in a response item. 
 With respect to path and ground, deaf students performed poorly 
on these event components across all exposure groups.  The ability to 
express the direction an entity moves in or the direction in which several 
objects are arranged makes path a challenging concept for deaf children 
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to grasp.  Students must encompass a clear understanding of how the 
signing space is structured to represent entities and knowledge of the 
rules that govern the directions and arrangements of things in ASL. 
 In terms of ground, deaf children face additional difficulty with this 
component that typically expressed by a nondominant handshape in the 
production of a motion event.  Unlike spoken languages, signed 
languages necessitate that the signer maintain the expression of the 
ground component throughout the construction.  The fact the ground is 
expressed on a separate hand may be a reason for why children face 
difficulty with this component.  Cognitive load, therefore, may be 
responsible for why deaf children often fail to perform well on this 
component.  The findings for ground in this study are in line with 
previous research by Tang et al. (2007) which suggested that retention 
issues and processing constraints are responsible for the complexity that 
surrounding the ground handshape. 
 In light of the foregoing discussion, it becomes clear that the 
process of perceiving events in the environment and then encoding those 
events linguistically is a difficult process for children.  The salience of 
certain features in an event may be a reason for why they are encoded 
better in language.  For deaf children learning a signed language, the 
saliency of the figure component and lack thereof of the ground 
component is a clear indicator of this.  Constraints on processing 
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combined with the complexity of linguistic representation in verbs of 
motion and location may therefore be responsible for why deaf children 
face greater difficulties with some components.  
 
6.2 Contributions  
 This investigation aimed to clarify the process by which motion 
events may be expressed in a visual modality.  Previous research on deaf 
children’s understanding of motion events has been limited in important 
ways. For one thing, the investigation of verbal components (path, 
manner, motion) within a motion event has been largely omitted in the 
literature.  The majority of studies were devoted solely to deaf children’s 
understanding of figure and ground components.   
In addition, preceding investigations have been further limited by 
the size and diversity of samples. The present sample size allowed for an 
examination into how variables such as age, parental hearing status and 
length of exposure to a signed language influence deaf children’s 
understanding of motion event structure in verbs of motion and location.  
Thus, this study’s significance lies in its contribution to the growing body 
of literature concerning the nature of verbs of motion and location, the 
depiction of motion events in these structures and on deaf children’s 
understanding of them. 
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6.3 Limitations 
 In the course of this investigation, there were three notable 
limitations that may have influenced the results.  In terms of the sample, 
there were differences between the DCDP and DCHP groups when the 
variable of parental hearing status was considered.  As a group, the 
DCHP consisted of an increased number of older subjects in comparison 
to their DCDP counterparts.  This circumstance led to the initial 
appearance of there being no difference among the groups for parental 
hearing status.  However, when subjects were compared within their 
respective age groups, the expected finding that DCDP would perform 
better did become apparent, suggesting that parentage did have an 
influence on scores. 
 An additional limitation may lie in the analysis of the motion event 
components.  Given the fact that several components may be expressed 
simultaneously in a verb of motion or location, it is possible that subjects 
got some features correct (e.g. manner) in items because they were 
attending to the salience of another feature (e.g. motion).  While this 
researcher was careful to avoid this circumstance in the analysis of the 
data, it is nevertheless a potential limitation of the study. 
 A third limitation to this study lies in the design of the task that 
was analyzed.  Since the majority of the verbs of location items were of 
plural form while the verb of motion items involved (mostly) singular 
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entities, this could well have influenced the outcome of the results. 
Similarly, it is possible that the design of certain test items may have 
obscured certain cognitive and linguistic facets in this analysis.   
 
6.4 Directions for Future Research 
 The findings reported in this dissertation leave open several 
avenues for future research.  In regards to the analysis, it would be 
interesting to examine how the external event component of cause is 
expressed in ASL and acquired by deaf children learning the language.  
Tang and Yang (2007) noted that in HKSL31 the expression of cause 
occurs as part of a macro-event, with cause preceding a framing event.  
Since the verbs of motion that express these macro-events are 
necessarily more complex than those included in this study, it is 
recommended they be explored in subsequent work.  
 A second area worth further investigation concerns a closer 
examination of the event component of path.  In this study, a singular 
analysis of path was adopted for analysis.  However, proposals by 
Jackendoff (1983, 1990) suggest that path may be further categorized 
according to the function the path serves in a motion event.  In future 
research, the different types of path (i.e. bounded: source and goal, 
routes and directions) may be worth examining.  Path is understandably 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
31 HKSL refers to Hong Kong Sign Language. 
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a challenging component for deaf children to acquire and its relationship 
with the ground component appears to be an intricate one at best.  By 
casting more light on this area, we may be able to garner a clearer 
picture of what features are specifically responsible for this complexity. 
 Finally, this work points to the necessity of investigating how 
knowledge of motion events applies to deaf children’s academic success.  
While this study demonstrates what children know about motion events 
in ASL and the factors influencing this process, it leaves open the 
question of how this knowledge may benefit them in the school 
environment.  Deaf children in the U.S. may not be able to hear English 
but they surely need knowledge of its written form to go places.  It is 
plausible to consider that knowledge of how entities move and occur in 
this world necessitates a strong foundation in a first language.  For deaf 
children, we would expect that this knowledge in an L1 (signed language) 
paves the way for their L2 (written language).  For this reason, further 
investigation into the relationship between motion event knowledge and 
literacy is warranted.  
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APPENDIX 
Appendix A32 
 
Item 
Description 
A B C D 
1 DUMPTRUCK 
Figure:1 
Ground: 0  
Motion: 1 
Path: 1 
Manner:1 
Figure:0 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
2 
CARS 
ALTERNATING 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:0  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
3 
PENCILS IN A 
ROW 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:1  
4 
EYES LOOK 
SIDE TO SIDE 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
6 MAN OPEN 
WINDOW 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Figure:0 
Ground:1 
Motion:0 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:1 
Ground:0 
Motion:1 
Path:1 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
32 BOLD text refers to correct response for an item. 
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Manner:1  Manner:0  Manner:1  Manner:1  
7 CROSS EYED 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
8 
LEG KICK 
NEAR DOOR 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
9 
CUPS IN A 
ROW 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
10 
BOOKS ON 
SHELF 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
Figure:1 
Ground:0 
Motion:0 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
11 
PILE OF 
CLOTHES 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
12 EYES LOOK 
UP & DOWN 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Figure:1 
Ground:1 
Motion:0 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:1 
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Manner:1  Manner:1  Manner:0  Manner:1  
13 PAPER STACK 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
14 
FISH SWIM 
RANDOM 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
15 
BIRDS ON A 
WIRE 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:0 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:1 
Manner:0  
16 
HANGERS ON 
ROD 
Figure:0 
Ground:0 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
17 
HAND FEEL 
FLOOR 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
18 COINS ZIG 
ZAG 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:0 
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Manner:1  Manner:1  Manner:1  Manner:1  
19 
CROSS EYED 
3 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
20 
LEG OVER 
LEG (SWING) 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
21 ELEVATOR 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:1 
Motion:0 
Path:0 
Manner:0  
22 
FOOD IN 
FRIDGE 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
23 CARS IN ROW 
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
24 PENCILS IN 
ROW 2 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Figure:1 
Ground:0 
Motion:0 
Path:1 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:1 
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Manner:0  Manner:1  Manner:0  Manner:1  
25 
DUMPTRUCK 
SPACE 
Figure:0 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:0  
26 
CANS IN TWO 
ROWS 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
27 
VIDEOTAPES 
ON SHELF/1 
FALL 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
28 
3 STACKS 
PAPER (SM, 
MD, LG) 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:0 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:0 
Path:1 
Manner:0  
29 
TOWELS 2 
STACKS 
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
30 4 CANS/1 
FALL 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Figure:0 
Ground:0 
Motion:1 
Path:1 
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Manner:0  Manner:1  Manner:1  Manner:1  
31 
REAL CARS 
LINE UP 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
32 
CROSS LEG 
STRAIGHT 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:0 
Manner:0  
33 
BANANAS 
PLATTER 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
34 
FEET 
OUTWARD 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
35 
COINS IN 
ROW 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
36 PENCILS 
RANDOM 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Figure:0 
Ground:0 
Motion:0 
Path:0 
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Manner:1  Manner:0  Manner:0  Manner:0  
37 CANS STACK 
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
38 
CHAIRS IN 
ROW 
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
39 
FOOT 
TAPPING 
Figure:1 
Ground:1 
Motion:0 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:0  
40 
CARS ZIG 
ZAG 
Figure:1 
Ground:0 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:0 
Motion:1 
Path:0 
Manner:1  
41 
BOTTLES IN 
ROW ON 
SHELF 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:0 
Manner:0  
42 CUPS ZIG 
ZAG 
Figure:1 
Ground:1 
Motion:1 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:1 
Figure:1 
Ground:0 
Motion:1 
Path:0 
Figure:1 
Ground:1 
Motion:1 
Path:0 
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Manner:1  Manner:1  Manner:1  Manner:1  
43 
SODA CANS 
TOWER 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:0 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:0 
Manner:1  
44 
COINS IN 
ROW 
Figure:1 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:0 
Manner:1  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
45 
BOOKS ON 
SHELF 
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:0 
Path:0 
Manner:0  
Figure:1 
Ground:1 
Motion:1 
Path:1 
Manner:1  
Figure:0 
Ground:0 
Motion:1 
Path:1 
Manner:1  
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Appendix B33 
 
Question Description Verb Type Movement 
Type 
1 DUMPTRUCK VOM MA 
2 CARS ALTERNATING VOL PCS 
3 PENCILS IN A ROW VOL PCS 
4 EYES LOOK SIDE TO 
SIDE 
VOM MI 
5 SHAKY LEGS VOM MI 
6 MAN OPEN WINDOW VOM MI 
7 CROSS EYED VOM MI 
8 LEG KICK NEAR DOOR VOM MA 
9 CUPS IN A ROW VOL PCS 
10 BOOKS ON SHELF VOL SES 
11 PILE OF CLOTHES VOL SES 
12 EYES LOOK UP & 
DOWN 
VOM MI 
13 PAPER STACK VOL SES 
14 FISH SWIM RANDOM VOM MA 
15 BIRDS ON A WIRE VOL PCS 
16 HANGERS ON ROD VOL SES 
17 HAND FEEL FLOOR VOM MI 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
33 Abbreviations for Movement Types: MA: Motion Active; PCS: 
Position/Contact/Stamp; MI: Manner Imitative; SES: 
Stative/Extension/Sweep. 
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18 COINS ZIG ZAG VOL PCS 
19 CROSS EYED 3 VOM MI 
20 LEG OVER LEG 
(SWING) 
VOM MI 
21 ELEVATOR VOM MI 
22 FOOD IN FRIDGE VOL SES 
23 CARS IN ROW VOL SES 
24 PENCILS IN ROW 2 VOL SES 
25 DUMPTRUCK SPACE VOL PCS 
26 CANS IN TWO ROWS VOL PCS 
27 VIDEOTAPES ON 
SHELF/1 FALL 
VOL PCS 
28 3 STACKS PAPER (SM, 
MD, LG) 
VOL SES 
29 TOWELS 2 STACKS VOL SES 
30 4 CANS/1 FALL VOL PCS 
31 REAL CARS LINE UP VOL PCS 
32 CROSS LEG STRAIGHT VOM MI 
33 BANANAS PLATTER VOL SES 
34 FEET OUTWARD VOM MI 
35 COINS IN ROW VOL PCS 
36 PENCILS RANDOM VOL PCS 
37 CANS STACK VOL PCS 
38 CHAIRS IN ROW VOL SES 
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39 FOOT TAPPING VOM MI 
40 CARS ZIG ZAG VOL PCS 
41 BOTTLES IN ROW ON 
SHELF 
VOL SES 
42 CUPS ZIG ZAG VOL PCS 
43 SODA CANS TOWER VOL PCS 
44 COINS IN ROW VOL PCS 
45 BOOKS ON SHELF VOL SES 
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Appendix C 
Question Description Similar/ 
Dissimilar 
Marked/ 
Unmarked 
1 DUMPTRUCK Dissimilar  
2 CARS ALTERNATING Similar Marked (3CL) 
3 PENCILS IN A ROW Similar Unmarked (1CL) 
4 EYES LOOK SIDE TO 
SIDE 
Similar Marked (FCL) 
5 SHAKY LEGS Similar Unmarked (1CL) 
6 MAN OPEN WINDOW Similar Unmarked (SCL) 
7 CROSS EYED Similar Marked (FCL) 
8 LEG KICK NEAR DOOR Dissimilar  
9 CUPS IN A ROW Similar Unmarked (CCL) 
10 BOOKS ON SHELF Similar Unmarked (BCL) 
11 PILE OF CLOTHES Similar Unmarked 
(C.5CL) 
12 EYES LOOK UP & 
DOWN 
Similar Marked (FCL) 
13 PAPER STACK Similar Unmarked (BCL) 
14 FISH SWIM RANDOM Similar Unmarked (5CL) 
15 BIRDS ON A WIRE Similar Marked (B.VCL) 
16 HANGERS ON ROD Similar Marked (XCL) 
17 HAND FEEL FLOOR Similar Unmarked (5CL) 
18 COINS ZIG ZAG Similar Marked (FCL) 
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19 CROSS EYED 3 Similar Marked (FCL) 
20 LEG OVER LEG 
(SWING) 
Dissimilar  
21 ELEVATOR Dissimilar  
22 FOOD IN FRIDGE Similar Unmarked 
(C.5CL) 
23 CARS IN ROW Similar Marked (3CL) 
24 PENCILS IN ROW 2 Similar Unmarked (1CL) 
25 DUMPTRUCK SPACE Dissimilar  
26 CANS IN TWO ROWS Similar Unmarked (CCL) 
27 VIDEOTAPES ON 
SHELF/1 FALL 
Similar Unmarked (BCL) 
28 3 STACKS PAPER (SM, 
MD, LG) 
Dissimilar  
29 TOWELS 2 STACKS Similar Unmarked (BCL) 
30 4 CANS/1 FALL Similar Unmarked (CCL) 
31 REAL CARS LINE UP Similar Marked (3CL) 
32 CROSS LEG STRAIGHT Similar Unmarked (1CL) 
33 BANANAS PLATTER Similar Unmarked 
(C.5CL) 
34 FEET OUTWARD Similar Unmarked (BCL) 
35 COINS IN ROW Similar Marked (FCL) 
36 PENCILS RANDOM Similar Unmarked (1CL) 
37 CANS STACK Similar Unmarked (CCL) 
38 CHAIRS IN ROW Similar Marked (B.VCL) 
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39 FOOT TAPPING Similar Unmarked (BCL) 
40 CARS ZIG ZAG Similar Marked (3CL) 
41 BOTTLES IN ROW ON 
SHELF 
Similar Unmarked (ACL) 
42 CUPS ZIG ZAG Similar Unmarked (CCL) 
43 SODA CANS TOWER Similar Unmarked (CCL) 
44 COINS IN ROW Similar Marked (FCL) 
45 BOOKS ON SHELF Similar Unmarked (ACL) 
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